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THE AMERICAN ENERGY INITIATIVE, PART 17: 
A FOCUS ON THE FUTURE OF ENERGY 
TECHNOLOGY WITH AN EMPHASIS ON CA- 
NADIAN OIL SANDS 


TUESDAY, MARCH 20, 2012 

House of Representatives, 

Subcommittee on Energy and Power, 
Committee on Energy and Commerce, 

Washington, DC. 

The subcommittee met, pursuant to call, at 10:04 a.m., in room 
2123 of the Rayburn House Office Building, Hon. Ed Whitfield 
(chairman of the subcommittee) presiding. 

Members present: Representatives Whitfield, Shimkus, Terry, 
Bilbray, Scalise, McMorris Rodgers, Olson, McKinley, Gardner, 
Pompeo, Griffith, Castor, Engel, Green, and Waxman (ex officio). 

Staff present: Charlotte Baker, Press Secretary; Michael 
Beckerman, Deputy Staff Director; Maryam Brown, Chief Counsel, 
Energy and Power; Allison Busbee, Legislative Clerk; Garrett 
Golding, Professional Staff Member, Energy and Power; Cory 
Hicks, Policy Coordinator, Energy and Power; Ben Lieberman, 
Counsel, Energy and Power; Carly McWilliams, Legislative Clerk; 
Phil Barnett, Democratic Staff Director; Caitlin Haberman, Demo- 
cratic Policy Analyst; Angela Kordyak, DOE Detailee; and Alex- 
andra Teitz, Democratic Senior Counsel, Environment and Energy. 

OPENING STATEMENT OF HON. ED WHITFIELD, A REPRESENT- 
ATIVE IN CONGRESS FROM THE COMMONWEALTH OF KEN- 
TUCKY 

Mr. Whitfield. I would like to call this hearing to order this 
morning. I might say that this is the 17th day of hearings that we 
have had on energy in America. 

Frequently, President Obama in his speeches talks about Amer- 
ica having only 2 percent of the world’s proven oil reserves. Today, 
we are going to discuss how Canada took action to increase its 
proven reserves several-fold by allowing the development of oil 
sands in Alberta. We know that in Canada and in the U.S., there 
have many groups that have opposed additional oil production in 
both countries, but Canada faced that situation and as a result, as 
I have indicated, dramatically increased their proven oil reserves. 

As a result of that, those of us in America, many of us, are going 
to continue to advocate for the Keystone XL Pipeline Expansion 
project that could bring an additional 700,000 barrels of oil a day 
to Midwestern and Gulf Coast refineries from Canada. The benefits 

( 1 ) 
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in terms of additional secure oil and thousands of jobs is simply too 
important for us to give up on. I for one would like to see more Ca- 
nadian oil flowing into America. I would also like to see the same 
type of pro-energy agenda in America that made oil sand produc- 
tion possible in Canada. 

There is a bountiful supply of untapped oil reserves here in the 
U.S., but frequently, it is too bottled up with Federal access restric- 
tions and regulatory red tape. And I believe this needs to be 
changed. And the development of oil sands in Canada provides 
many lessons for us here in America. 

In spite of regulatory obstacles to additional development and 
production in the U.S., we do see signs of the can-do spirit in 
America. For example, new drilling techniques pioneered in the 
U.S. have turned North Dakota into a major oil-producing State. 
But that was possible only because it was developed on private 
lands, not Federal lands. In the vast areas of America where we 
have public lands and oil in these areas, the Obama administration 
has been reluctant to give the go-ahead for additional exploration 
and production in those areas. 

I am sure the Canadian people care about the environment every 
bit as much as we do in America, and they have insisted all along 
that oil sands production be done in an environmentally safe way. 
We will learn today about the successful efforts to reduce environ- 
mental impacts from oil sand even as the production of oil sands 
increases through technology. The difference is that Canadian reg- 
ulators seek to make energy production safe while the Obama ad- 
ministration regulators often seek to make it impossible to do. That 
is why Canada’s oil sands is nearly as valuable as an example of 
energy policy done right as it is for the oil itself. America can and 
must increase its domestic energy production and there is much 
that we can learn from the Canadian experience. And I look for- 
ward to the testimony of all of our witnesses today on that very 
subject matter. 

[The prepared statement of Mr. Whitfield follows:] 
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Opening Statement of the Honorable Ed Whitfield 
Subcommittee on Energy and Power 
Hearing on "The American Energy Initiative: A Focus on the Future 
of Energy Technology with an Emphasis on Canadian Oil Sands" 

March 20, 2012 

This is the 17th day of our hearing on the American Energy Initiative. 

President Obama has given many energy speeches in recent weeks, and every time he 
laments that America has only two percent of the world's proven oil reserves - as if there's 
nothing we can do about it. 

Well today we are going to discuss how Canada took action to increase its proven reserves 
several-fold by allowing the development of oil sands in Alberta. 

Energy naysayers would have never imagined a new source of North American oil so big 
that it would require increased pipeline capacity to handle it. 

But that is exactly what has happened with Alberta's oil sands, and we will continue to fight 
for the Keystone XL pipeline expansion project that would bring an additional 700,000 
barrels per day of this oil to Midwestern and Gulf Coast refineries. The benefits in terms of 
additional secure oil and thousands of jobs are just too valuable to throw away. 

There is no question that I would like to see more Canadian oil flowing into our country. But 
there's something else I would also like to see coming here - a pro-energy agenda that 
made oil sands production possible. There is plenty of untapped oil here in the U.S. - but 
ail-too-much of it is bottled up by federal access restrictions and regulatory red tape. This 
needs to change, and the development of Canada's oil sands provides many lessons as to 
how to go about it. 

In spite of regulatory obstacles to additional development and production here in the United 
States, we do see some signs of the can-do spirit in the American oil industry. 

For example, new drilling techniques pioneered in the U.S. have turned North Dakota into a 
major oil producing state. 

But that was possible only because the land there is not controlled by the federal 
government. In the vast onshore and offshore areas where the Obama administration must 
give the go-ahead before exploration and production can commence, the answer is usually 
no. 


I'm sure the Canadian people care about the environment every bit as much as Americans 
do, and they have insisted that oil sands production be done safely. 

We will learn today about the successful efforts to decrease the environmental impacts from 
oil sands even as production increases through technology. 

The difference is that Canadian regulators seek to make energy production safe, while the 
Obama Administration's regulators often seek to make it impossible. 
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That is why Canada's oil sands is nearly as valuable as an example of energy policy done 
right as it Is for the oil itself. America can and must increase its domestic energy production, 
and there is much to learn from the Canadian experience as to how we can get there. 

### 
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Mr. Whitfield. At this time I would like to recognize the 
gentlelady from Florida, Ms. Castor, for a 5-minute opening state- 
ment. 

OPENING STATEMENT OF HON. KATHY CASTOR, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Ms. Castor. Well, thank you, Mr. Chairman. And thank you to 
the witnesses who are here today. 

Today, we are having a hearing on tar sands and we are going 
to hear testimony about how the production and use of tar sands 
fuel exacts a very heavy toll on the environment and on commu- 
nities, whether it is impacts to water quality or strip mining or the 
very serious carhon pollution. This is dirty stuff. Do we have the 
technology to address these issues? It is not clear at this point that 
we should he going ganghusters, full speed ahead, until we really 
can address the economic and environmental impacts of tar sands. 

As one of our witnesses will testify today, from the production 
well to the wheels of a car, tar sands fuel is estimated to generate 
about 23 percent greater carbon pollution than conventional oil. 
These are very serious issues and we need to get ahead of them 
and not stick our heads in the sand so to speak and play ostrich 
with this. This could be very beneficial for our energy production 
strategy, but it can’t come at such a high cost that communities 
suffer, the environment suffers, that we pollute our water, we pol- 
lute our air. 

One of the worst impacts could be to the climate. And colleagues, 
we have a responsibility to understand the impacts to the world’s 
climate because climate change does threaten our public health, it 
threatens our economic security, it threatens our agricultural pro- 
duction and our national security. Those are just some of the 
threats posed by climate change. And in some ways, this hearing 
is a first step. We are finally hearing about how much carbon-in- 
tensive tar sands fuel is and we are hearing about some of the 
technologies that could be used to reduce that carbon pollution if 
we are really serious, if the United States and Canada are really 
serious about reducing those impacts. 

There are other very serious issues. I know process isn’t all that 
exciting, but we need to be mindful that we have very important 
pipeline systems all across this country and throughout Canada 
and they work well, but what is the difference here? They have 
been subjected to appropriate environmental review and they have 
been subjected to certain safety standards. And I am afraid the ma- 
jority party’s push to override those considerations will eventually 
come at the detriment of our communities throughout both coun- 
tries. So we have a responsibility to follow the law and not override 
these important environmental laws and community safety laws 
that every other business has been subjected to. 

I am also at a loss frankly that throughout the entire 112th Con- 
gress, the majority of this committee has made no effort to consider 
a comprehensive energy strategy, one that puts everything on the 
table, one that seriously examines the proper places to invest for 
a truly diversified energy supply. Until we do that, these issues 
will continue to be debated pipeline by pipeline and coal plant by 
coal plant and that really doesn’t make sense. It is past time for 
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this committee to examine these issues with the seriousness they 
deserve. 

I yield back. 

Mr. Whitfield. At this time I recognize the gentleman from Illi- 
nois, Mr. Shimkus, for 5 minutes. 

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. Shimkus. Thank you, Mr. Chairman. Thanks for calling the 
hearing. It is good to continue to talk about energy security and 
lower-priced crude oil, lower-priced gasoline, decrease in our reli- 
ance from Iran, decrease in our reliance from the Strait of Hormuz, 
countries that dislike us and looking north to our friends and al- 
lies, the Canadians, who I would make a point that there are no 
better environmental stewards than any country on Earth. 

And so let me start by — I have got a couple slides based upon 
my trip. First, I am going to put up the pipeline issue that I ad- 
dressed at a hearing before. Look at all of the pipelines we have 
in this country today. Why do we have pipelines in this country? 
Because it is the safest, most secure way to transport liquid prod- 
uct, whether that is crude oil, refined product. If you have ever 
been to a refinery, you don’t see trucks going in and out because 
pipeline is bringing the crude, pipelines send out the broken up 
component parts of the refined product. 

In the last hearing we talked about the numerous pipelines we 
already have across the Canadian-U.S. border also on the Mexican 
border. Next slide. 

[Slide.] 

Caterpillar, a great U.S. company, one of our largest exporters, 
relies on Canadian oil sands mining for building these great pieces 
of manufactured — we talk about manufacturing in this country. 
That is manufacturing. Our Michelin tires made in South Carolina, 
we are proud from Illinois, and I am proud of Caterpillar and their 
ability to work in this operation. Next slide. 

[Slide.] 

Ford trucks. Ford 150 trucks all over Fort McMurray, that is at 
one of the oil sands mining operations, a good American-made, 
probably built by United Autoworkers. It is great to see up there. 
Next slide. 

[Slide.] 

Traffic jams, if you have been to Fort McMurray, it is a little po- 
dunk town — well, it was a little podunk town. Now, you have traf- 
fic jams. And if you look to the left, those are two Harley-Davidson 
motorcycles, nice to see American-made products up in Canada. 
Next slide. 

[Slide.] 

That is a mining operation, and this is a good point. I want to 
put this up because what we are going to hear today is about a dif- 
ferent type of oil sands recovery that creates a carbon footprint less 
than the California standards. This is what you will hear debated. 
You won’t hear anybody talk about what we are going to hear testi- 
mony about. Next slide. 

[Slide.] 
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Another mining operation. I am from mining country in Illinois. 
I love surface mining; I love subterranean mining, good jobs, good 
salaries, good health benefits. And I think that is the last slide. I 
wanted to have an in situ slide but I think for most people it would 
be very disappointing. And hopefully we can get a slide up later on 
in the questioning because if you see in situ operation, what are 
you going to see? You are going to see a platform, maybe the sides, 
a coverage area, maybe three football size long. You are going to 
see a couple buildings and you are going to see pipes. That is all 
you are going to see. You are not going to see a big footprint. And 
you are going to see geothermal applications that create a smaller 
carbon footprint. 

And I am not a big carbon guy, OK? If you follow my public testi- 
mony and my comments, this climate change thing, pricing carbon, 
I am not in that camp. But if you go in that direction, 80 percent 
of this oil sands recovery can be in situ, and that is what I hope 
my colleagues on the other side learn about today. Two different 
types of recovering oil sands, mining operations, in situ. Eighty 
percent of the oil up there now is in situ and it is in pipelines and 
there is no footprint. 

So Mr. Chairman, great to have the hearing today. American 
jobs, Canadian jobs, third-largest oil reserves on the planet. To our 
neighbors and friends, the Canadians, a democratic country, if you 
look at the top 10 how many are free capitalist societies, free mar- 
ket ability to grab crude oil, the oil sands is one area. We need to 
work with our allies and friends the Canadians to recover that. It 
will decrease our reliance on imported crude oil and lower our 
prices. 

Thank you. And I yield back my time. 

Mr. Whitfield. Thank you, Mr. Shimkus. 

At this time, I recognize the gentleman from California, Mr. 
Waxman, for 5 minutes. 

OPENING STATEMENT OF HON. H ENRY A. WAXMAN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Mr. Waxman. Thank you, Mr. Chairman. 

Today’s hearing will examine the production of fuel from tar 
sands, the technologies used in that process, and the environmental 
impacts of tar sands development. 

The Republicans and the oil industry will use this opportunity to 
call for building the Keystone XL tar sands pipeline and developing 
deposits of tar sands and oil shale in the United States. They will 
base these recommendations on two central claims. First, they will 
say that we can reduce gasoline prices by expanding production, in- 
cluding developing unconventional deposits such as tar sands and 
oil shale in the United States. And second, they will suggest that 
the environmental effects of developing tar sands are not that bad 
and getting better. My response is, don’t believe them. 

Let us consider gas prices. It is a Republican article of faith that 
we can drill our way to lower prices at the pump. But as we heard 
at the recent hearing on gas prices, if we increase production, it is 
easy for OPEC countries to reduce production by the same amount. 
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That is the definition of a cartel — a group of entities that coordi- 
nates to control prices. 

The fact is we are drilling more and prices are still going up. 

U.S. crude oil production is the highest it has been in 8 years, 
and the U.S. has more oil and gas drilling rigs operating right now 
than the rest of the world combined. Net oil imports as a share of 
our total consumption declined from 57 percent in 2008 to 45 per- 
cent in 2011, the lowest level since 1995, but prices are still going 
up. 

In fact, Canada is the poster child for the point that more pro- 
duction will not free us from world oil prices. Canada has huge tar 
sands deposits and is developing them at a breakneck pace. Can- 
ada is a net exporter — that means they produce more oil than they 
use. 

And I want to put up a chart that shows what has happened 
since 2000. Canada’s production and net exports have increased 
steadily for the past 12 years. Canada has increased its crude oil 
production by more than 35 percent. Canada is producing so much 
oil that it now exports 70 percent of all the oil they produce. 

If everything the Republicans have been telling us is true, then 
gasoline prices in Canada should have plummeted over the last 10 
years. But that is not what happened. 

Here is another chart I would like to have up. And this shows 
the U.S. and Canadian gas prices over that period. As you can see, 
U.S. and Canadian gasoline prices track perfectly because they are 
both driven by the same thing — world oil prices. In fact, Canada’s 
gas prices are actually higher than our prices due to taxes. 

More drilling, building a new tar sands pipeline or developing oil 
shale has not reduced gasoline prices in Canada and it won’t in the 
United States either. 

But that is not the only fantasy we will hear about today. We 
will also hear that the environmental harms from tar sands pro- 
duction have been minimized and will be solved by technology. In 
reality, the tar sands operations have vast and devastating effects 
on the land, water, air, and ecosystem. 

Canadian tar sands are produced in Alberta’s boreal forests. And 
the photo I would like to have put up you can see a pristine area 
before tar sands production begins. The landscape is beautiful. The 
air and water are clean. 

In the second photo of which we can put up you can see the ef- 
fects of tar sands production. The land has been turned into an in- 
dustrial wasteland. The forests have become an open pit mine. 
Maybe some of this damage can be avoided. Technology can reduce 
environmental impacts. But that won’t happen without stronger 
government regulation. 

I recognize that tar sands holds a large amount of oil. But it is 
a resource that should not be exploited without environmental safe- 
guards that protect that land, water, and pollution, controls that 
stop the growing emissions of carbon and other dangerous gases. 
Until these problems are addressed, the oil in the tar sands is best 
left underground. 

Thank you, Mr. Chairman. 

Mr. Whitfield. The gentleman’s time is expired. 
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At this time, I would like to introduce the witnesses testifying 
this morning. We appreciate all of you being here. We look forward 
to your expertise and we anticipate we will learn a lot from your 
testimony. 

First, we have with us Dr. Eddy Isaacs, CEO, Alberta Innovates- 
Energy and Environment Solutions. We have Mr. Anton Dammer, 
Eormer Director, Naval Oil Shale Reserves, U.S. Department of 
Energy. We have Dr. John Nenniger, who is President and CEO of 
N-Solv Corporation. We have Mr. William McCaffrey, President 
and CEO of MEG Energy Company. We have Mr. Murray D. 
Smith, who is President of Murray Smith and Associates. We have 
Mr. Simon Dyer, who is the Policy Director for The Pembina Insti- 
tute. And then we have Ms. Melina Laboucan-Massimo — I should 
pat myself on the back — for Climate & Energy Campaigner, 
Greenpeace Canada. 

So welcome to all of you. I am going to call on each one of you 
to give a 5-minute opening statement. And on the front of the desk 
there there is a little instrument that will have different colors on 
it. It will have green, yellow, and red, and when it gets to red, that 
means your time is up. So if you wouldn’t mind looking at that pe- 
riodically. But each of you will be given 5 minutes. And Dr. Isaacs, 
we will begin with you. So you are recognized for a 5-minute open- 
ing statement. 

STATEMENTS OF EDDY ISAACS, CHIEF EXECUTIVE OFFICER, 
ALBERTA INNOVATES-ENERGY AND ENVIRONMENT SOLU- 
TIONS; ANTON R. DAMMER, FORMER DIRECTOR, NAVAL OIL 
SHALE RESERVES, DEPARTMENT OF ENERGY; JOHN 
NENNIGER, CHIEF EXECUTIVE OFFICER, N-SOLV CORPORA- 
TION; WILLIAM MCCAFFREY, PRESIDENT AND CHIEF EXECU- 
TIVE OFFICER, MEG ENERGY CORPORATION; MURRAY D. 
SMITH, PRESIDENT, MURRAY SMITH AND ASSOCIATES; 
SIMON DYER, POLICY DIRECTOR, THE PEMBINA INSTITUTE; 
AND MELINA LABOUCAN-MASSIMO, CLIMATE AND ENERGY 
CAMPAIGNER, GREENPEACE CANADA 

STATEMENT OF EDDY ISAACS 

Mr. Isaacs. Thank you very much, Mr. Chairman. And thank 
you for the opportunity to address you. I hope that I can add value 
to the work of this committee. 

I have submitted a short briefing to the committee on what I 
wanted to address so I will keep my remarks fairly brief. I want 
to introduce my organization, I want to speak to oil sands tech- 
nology and the importance of innovation and collaboration, and fi- 
nally, how this all ties to energy security. 

First, my organization, Alberta Innovates — Energy and Environ- 
ment Solutions, we are one of four new provincial corporations 
launched by the Alberta Government in January 2010. We serve as 
the technology arm of the Alberta Government in Energy and Envi- 
ronment. We are a successor to two previous organizations stretch- 
ing over 37 years. These organizations have been instrumental in 
creating the climate for commercial development of the oil sands. 

We invest or fund research and technology with industry, other 
governments, and international collaborators. U.S. organizations 
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are major collaborators not only in oil sands but also in cleaner 
coal development, in carbon capture, and renewable energy. 

I want to switch now to talk about oil sands technology and the 
importance of innovation. Heavy oil and bitumen are found in 
many places worldwide. Alberta has the largest global reserves of 
these hydrocarbons that are not under the control of the state. 
Technology has been critical to the development of the oil sands re- 
sources. Many of the technologies we use today originated by com- 
panies operating on both sides of our border. The message for ex- 
traction — I think it has been mentioned — are generally mining and 
in situ. For in situ, we use in situ for the deeper deposits. 

The major innovation in mining has been the development in the 
past 10 years of hydro-transport. Instead of using a truck and shov- 
el, the ore is transported by a pipeline from the mine face as a slur- 
ry with water. The oil separates in transit to the plant. This meth- 
od is operated at lower temperature than conventional extraction, 
thus reducing energy intensity and greenhouse gases. With in situ 
methods, our steam-based processes, cyclic steam stimulation, simi- 
lar technology to what has been pioneered in California in the 
1960s; steam-assisted gravity drainage, which has been only in 
commercial operation for the past 10 years. 

New technologies are emerging that are poised to significantly 
reduce energy intensity, reduce water use and greenhouse gases. 
These include steam-solvent hybrid processes that are being ap- 
plied at least by one company commercially today. Use of solvents 
without steam, you will be hearing about that from Dr. Nenniger 
and N-Solv is a good example of this type of technology. Electric 
heating and electromagnetic heating technology is coming into use. 
Electromagnetic uses radio frequency to heat the oil in the oil 
sands. These are early days for the electromagnetic heating tech- 
nology which really does bring the knowhow of the Harris Corpora- 
tion in radio communication technology with the reservoir expertise 
of oil sands producers and is a great example of cross-border col- 
laborative effort on a new, innovative, next-generation technology. 

I also want to mention carbon capture and storage and the sev- 
eral-billion-dollar investments that are being made in four commer- 
cial-sized demonstration projects in Alberta. In addition to new, 
transformative technologies there is a critical need to focus on 
emerging innovations to decrease the impact of current tech- 
nologies on the environment, a good example of the technology de- 
ployment action plan for an end-to-end solution for oil sand deal- 
ings. This project has brought together all of the oil sands mining 
companies, the Federal and provincial government, as well as the 
key engineering technology providers working in the area. Not only 
are there 100 technologies being evaluate to chart promising path- 
ways, but there is a complete and open knowledge-sharing of pilots 
and demonstrations that have taken place and practices that have 
taken place for the past 20 years. 

We have had a great deal of success in Alberta from a strong 
government-industry partnership based on clear business case and 
well articulated implementation strategies. This is all the formula 
for success, especially on the environmental front. 

In the resource sector, it takes 20 to 30 years to bring new tech- 
nology to market, much longer than in other sectors, and this in- 
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creases the risk profile and the financial commitments required. 
The role of my organization is to work with industry to signifi- 
cantly reduce the time lag for innovation and the risk of adapting 
new technology, especially next-generation technology. 

And the final point I want to make is about energy security. Can- 
ada and the U.S. are the only developed countries that can dra- 
matically increase oil production. The chairman alluded to the fact 
that not only do we have oil from oil sands but also increasingly 
from shale oil reservoirs, the Bakken type found in North Dakota, 
Montana, Texas, California, and the Canadian provinces of Mani- 
toba, Saskatchewan, and Alberta. Societal expectations are that in 
considering economic development, we do what is best for the envi- 
ronment. If we are to be successful on the environmental front, 
then technology will be the key. To put it in the form of a simple 
equation, energy security equals energy, economy, environment, 
and societal values. In all of these, technology innovation is the 
glue and government’s role is to create the conditions that ensure 
that energy is available, accessible, acceptable and affordable, or in 
other words, secure. 

Thank you. 

[The prepared statement of Mr. Isaacs follows:] 
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Summary of Major Points 

• The global endowment of heavy oil and bitumen is vast and easy to produce 
conventional sources are declining. The majority of oil producing countries having 
reached their peak of oil production. Globally, reserves are being replaced by the more 
difficult to produce resources such as deep offshore, highly waterflooded reservoirs, 
tight oil and heavy crudes. 

• Heavy oil and bituminous resources, bring a unique set of environmental and social 
challenges: they are hard to extract and sensitive to market and input costs; the 
sophisticated technologies used to produce these crudes require a skilled labor force; 
and careful management of environmental issues especially land disturbance, high 
water use and greenhouse gas emissions is essential. 

■ Innovation and technology development have been key to reducing costs of commercial 
deployment of oil sands and in making "technology oil"’ competitive against 


' We have coined the term "technology oil" to describe the products derived from oil sands because 
technology development has been the key to allow bitumen to be produced at competitive costs. 


1 




13 



conventional crudes in world markets. Current oil sand production of about 1.7 million 
barrels per day is a direct result of sustained investments in technological innovation 
and decades of "learning by doing." 

• An increasing focus is now devoted to addressing environmental performance - land 
reclamation, water recycle and reuse, air emissions, increasing the efficiency of 
operations, reducing the energy intensity of existing processes, carbon capture and 
storage and switching to next generation technologies. 

" Examples of progress made on environmental issues include: 

o Reduced energy demand in many operations, which is resulting in greenhouse 
gas emissions of bitumen that are approaching those of US domestic and 
imported crudes; and, 

o Reduced water consumption with high water recycle rates (>90%) being 
routinely achieved. 

• The Alberta government strategies guide the sustainable development of the oil sand 
resources with innovation and technology as a strategic driver. 

• As a provincial government corporation, the mandate of Alberta Innovates - Energy and 
Environment Solutions (AI-EES) is to reach sustainable goals in delivering the best 
available energy and environmental solutions to ensure Alberta remains competitive in 
a low carbon clean energy and clean water economy. 

• Ai-EES' balanced portfolio focuses on the key technical, environmental and economic 
challenges with significant advancements being made through industry-government 
collaboration and work with international partners. 


The U.S. and Canada; A History of Innovation without Borders 


2 
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The technology used to produce the bitumen from surface mined oil sands was already well 
understood when J. Howard Pew, the American industrialist and co-founder of Sun Oil 
Company (Sunoco), drove the development of the first commercial oil sands project. At the 



opening ceremonies for the oil sands plant in 1967, Pew told his audience, "No nation can be 
secure in this atomic age unless it is amply supplied with petroleum... It is the considered 
opinion of our group that if the North American continent is to produce the oil to meet its 
requirements in the years ahead, oil from the Athabasca area must of necessity play an 
important role."^ The first years of commercial operations involved overcoming large 
technological challenges, especially in equipment reliability and process efficiency. But the 
company persisted despite the hardships and initial failures. Today, Suncor Energy, the 
successor to the Sun Oil's oil sands venture, is the largest oil sands producer - currently 
producing some 300,000 barrels/ day from surface mining and in situ operations. Suncor is also 
the leading Canadian producer of renewable fuels such as ethanol and biodiesel. 

Cyclic steam stimulation technology to develop in situ production in the Cold Lake oil sands 
region was adapted in the 1980's and 1990's from California's heavy oil production expertise. 
Today Imperial Oil Ltd. {70% owned by US based ExxonMobil) is one of the largest in situ oil 
sands producers using cyclic steam stimulation. Imperial Oil is also a major partner in Syncrude, 
the second largest producer of synthetic crude from the oil sands. 

The drilling of horizontal wells was perfected in Canada and today is used to produce oil in the 
US and in many operations around the world. On the US side, hydraulic fracturing technology, 
the ability to initiate multiple fractures from horizontal wells, has provided tremendous 
advances in our ability to develop natural gas and oil from lower-permeability resources. This 
technology is responsible for more than a 30% increase in conventional oil production in 
Alberta in the past year aione. 

Considering the potential for oil sands production, production from tight shale oil, 
unconventional gas and inclusion of Mexico's petroleum endowment. North American energy 
self-sufficiency is no longer just a theoretical possibility. 


^ Peter McKenzie-Brown, Gordon Jaremko and David Finch, "The great oil age: the petroleum industry in 
Canada" {1993) 
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AI-EES - Continuing the Collaboration on Innovation 


AI-EES was formed as a Provincial Corporation January 1, 2010. AI-EES builds on the successes 
of the former Alberta Energy Research Institute (operated between 2000 and 2009) and the 
Alberta Oil Sands Technology and Research Authority (operated between 1975 and 1999). In 
2011, the Alberta Water Research Institute was incorporated into AI-EES' operations. Today, AI- 
EES serves as the research, innovation and technology implementation arm for the Government 
of Alberta in energy and environment, applying world-class research and innovation 
management strategies to preserve and enhance Alberta's economic, environmental and social 
well-being. AI-EES also serves as the technical arm of the Climate Change and Emissions 
Management Corporation (CCEMC)^ in providing strategic advice, technology adjudication and 
project management. 

Alberta has a history of great success in achieving 'breakthroughs' in energy research and 
technology. In all cases these have come about from strong government/industry 
partnerships, based on clear business cases and with well-developed and articulated 
implementation strategies. The development of Steam Assisted Gravity Drainage that, in the 
past ten years, has become the leading commercial technology for producing bitumen from the 
oil sands, serves as an important example of a technology breakthrough based on government- 
industry collaboration. 

In close collaboration with US organizations, AI-EES is working to develop next generation 
technologies in several areas of oil sands production, upgrading and carbon capture including: 

■ Harris Corporation - a pilot project to evaluate electromagnetic heating with and 
without solvent injection to produce oil with a potential for an over 50% reduction in 


® The Climate Change & Emissions Management Corporation is a not-for-profit, independent 
organization with the mandate to achieve actual and sustainable reductions in greenhouse gas emissions 
and to assist in adapting to climate change. It is funded through carbon penalties from large emitters. 
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greenhouse gas emissions. The project involves three oil sand producers and the 
CCEMC. 

• Honeywell UOP - development of a slurry phase upgrading technology based on a 
process developed by Natural Resources Canada that provides a 25% higher liquid yield 
than the conventional coking process. The project has involved Statoil Canada, and since 
November 2011, is available for licensing from Honeywell UOP. 

• Pratt & Whitney Rocketdyne - pilot testing of Alberta coal and petroleum coke (a by- 
product from oil sand upgrading) on a novel compact gasifier, leading to reduced 
equipment costs, increased fuel production and potential for lower cost carbon capture. 

• Air Products - pressure swing absorption technology to purify hydrogen and capture CO 2 
from a sour gas stream, replacing the need for solvents in carbon capture from a 
gasification process. 

• Initiating work with the Pacific Northwest National Lab on a study to be jointly 
conducted with the University of Ottawa on CO 2 capture from flue gas in a micro- 
structured bed. 

In addition to new and transformative technologies needed to ensure long-term sustainable 
development of the oil sands resources, there is a critical need to focus on emerging 
innovations to decrease the impact of current technologies on the environment. Examples of 
environmentally focused projects that showcase collaboration between oil sands producers, 
academia, AI-EES and other Government of Alberta and Canadian ministries Include: 

■ A technology deployment roadmap and action plan for "end-to-end" solutions for oil 
sands tailings. With about 100 technologies being evaluated, the study is identifying 
near term deployment technologies as well promising pathways and gaps for future 
deployment. The project is significant in achieving knowledge sharing and deployment 
practices in managing oil sands tailings. 

• A study evaluating new and emerging water treating processes to conserve fresh water 
in oil sands operations. The study involves assessing the impact of increasing thermal in 
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situ water recycle and moving toward zero liquid discharge on energy usage, 
greenhouse gas emissions and waste generation, 

• A study to evaluate and understand the effectiveness of silvicultural treatments to 
speed forest recovery from industrial disturbances caused by, for example, seismic lines 
in oil sands exploration. This will also involve developing decision-support tools to 
predict the expected recovery rates of corridors and specifying recommended 
management actions for each corridor based on restoration needs. 

■ A study of terrestrial and wetland reclamation of dried fine tailings designed to 
understand the landform, hydrology and soil placement requirements to support boreal 
forest ecosystem development. 

■ A study on nutrient retention requirements in reconstructed soils for reclamation of oil 
sands mining effected areas. The project is quantifying the nutrient levels in soils in 
comparison with natural analogs and investigating the impact of fertilization on plant 
root development to improve landscape design. 


Innovation and Energy Security 


Canada and the US are the only developed countries that can dramatically increase oil 
production - not only from oil sands but from tight shale oil reservoirs (Bakken type) found in 
North Dakota, Montana, Texas, California and the Canadian provinces of Manitoba, 
Saskatchewan and Alberta. Energy security tor North America, however, Implies that energy 
development and economic competitiveness cannot be separated from environmental 
protection and social responsibility. To put it in the form of a simple equation: 

Energy Security = Energy + Economy + Environment + Societal Values 

North American energy resources are vast; our economies are heavily dependent on a 
competitive energy supply; our industry's environmental performance provides the social 
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license to operate and grow; and societal values determine the cleanliness of our energy 
system. Technology and innovation is the glue to ensure that energy is "available", "accessible" 
"acceptable" and "affordable" or in other words "secure". Technology development, however, 
is costly and needs a long lead time to develop, adapt, and implement. Sustained long term 
investments are, therefore, required for research and innovation. 


It takes 20 to 30 years to take an idea from the lab to commercialization |see attached Graph). 
AI-EES' raison d'etre is to significantly reduce the time lag for innovation. The organizations' 
role is to work with industry to reduce the risk of adapting technology, so investments need to 
be focused and sustained over long periods due to the length of time it takes to bring new 
technology to market. In the end it is technology that got us here and technology that is the key 
to achieving environmental targets, "changing the game" and taking us into a more sustainable 
future. 


Figure on time-to-market in years for various industries showing the comparatively longer 
period for technology commercialization in the oil and gas industry’. 


CONSUMER PROOUCTS 
(US Average) 


MEDICINE 
(Merck Average) 


ADSL 

(Broadband Telecom) 


E8tP INDUSTRY 
(15 Tech Cases) 


EXPANDABLE TUBULARS 

(Shell Technology) 




IDEA to PROTOTYPE 
PROTOTYPE to FIELD TEST 
FIELD TEST to COMMERCIAL 
COMMERCIAL lo PENETRATION 


’ Graph developed for Shell by McKinsey, provided courtesy of Petroleum Technology, Alliance of Canada 
(PTAC) 
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Mr. Whitfield. Mr. Dammer, you are recognized for 5 minutes. 

STATEMENT OF ANTON R. DAMMER 

Mr. Dammer. Thank you, Mr. Chairman and members of the 
committee. It is a great pleasure and honor to me to share the po- 
dium today with Murray Smith from Canada. I think I am the only 
U.S. citizen on the committee today. Murray was a leader in the 
orderly and progressive development of the Canadian oil sands. 

Development has enabled Canada to be energy-independent, the 
goal that has eluded our country since the 1960s. Today, Canada 
is our largest source of imported oil. Canada — ^Alberta — has in- 
creased their proved reserves of oil to 176 billion barrels, second 
only in size to Saudi Arabia. In comparison, the United States has 
approximately 22 billion barrels of proved reserves. We can learn 
from the development of the Alberta oil sands development. 

The first and perhaps the most important lesson might be to cre- 
ate a permanent program and decision-making process that pro- 
motes research, technology development, regulatory and statutory 
reform, and public education. Oil sands and oil shale share some 
distinct physical and developmental characteristics as both re- 
sources are unconventional and both resources are well defined, 
airily consolidated, and highly concentrated. 

We also share a common beginning. Following the Arab Oil Em- 
bargo, there was a resurgence in interest and purpose in energy 
independence in both Canada and the U.S. in 1974. In 1974, the 
DUI prototype Oil Shale Leasing Program awarded two leases in 
Colorado and two in Utah, attracting $681 million in bonus pay- 
ment. It seemed that as soon as development gained momentum, 
it came to an end in 1982 with the precipitous drop in oil prices 
and the realization that prices would not escalate as originally 
speculated. Exxon’s Colony Project abruptly closed doors without 
warning, an event that is popularly referred to as Black Sunday. 

Not until 25 years later, the passage of EPAct ’05 did the U.S. 
Government demonstrate any appreciable interest in U.S. oil shale 
resource. In the Energy Policy Act of 2005, the President and the 
Congress of the United States declared that unconventional fuels, 
including oil shale “are strategically important resources that 
should be developed to reduce the growing dependence of the 
United States on politically and economically unstable sources of 
foreign oil.” 

Section 369(h) of that Act directed the Secretary of Energy, in co- 
operation with the Secretaries of the Interior and Defense to estab- 
lish a taskforce to develop a plan to accelerate the commercial de- 
velopment of strategic unconventional fuels and initiate partner- 
ships with Alberta and nations with oil shale resources. The 
taskforce report with recommendations was completed and for- 
warded to the President in Eebruary of 2007. Unlike the Alberta 
experience, the report was never implemented, no plan, no policy, 
no progress. 

We are grateful for a strong and reliable trading partner to our 
north, but we are still dependent on the import of close to half of 
our daily oil requirements. We still consume roughly a quarter of 
the world’s oil supply and we remain reliant on an increasingly 
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competitive, unstable, and often hostile world oil market for our en- 
ergy security. 

The United States is the custodian of the largest and most con- 
centrated hydrocarbon resource on earth, oil shale. Conservatively 
estimated to exceed two trillion barrels, it has the potential to pro- 
vide millions of barrels of production per day if developed in a 
planned and prudent manner analogous to the Alberta experience. 
In the Green River Basin of Colorado alone, the USGS estimates 
that 800 million barrels could be produced, over three times the 
total reserves of Saudi Arabia. 

In spite of lack of national direction in oil shale development, 
there remains considerable activity in the private sector. The ac- 
tivities of 32 companies are summarized in the report Secure Fuels 
from Domestic Resources, which is found on the web. 

Great progress has been made in limiting water utilization, in- 
creasing energy return on investment, and minimizing the environ- 
mental impacts historically associated with oil shale development. 
As history as proved, the only limitation to developing oil shale re- 
source in the United States has been, firstly, economic; and sec- 
ondly, access to the resource, 80 percent of which is on Federal 
land. As oil prices range above $100 per barrel, the economics look 
increasingly attractive and the technical evolution of both surface 
and in situ technologies are encouraging. 

The oil shale moratorium established under the Hoover adminis- 
tration in 1930 remains in effect. Today, a handful of oil shale R&D 
leases have been parsed out by the Department of Interior. Another 
programmatic environmental impact statement has been published 
and is now in comment, a weak, disjointed, and affected process, 
unable to provide industry the surety of commitment on the part 
of the government to risk investment of billions. We need to plan 
for the development of this prolific U.S. resource as the Canadians 
plan for the successful development of the Athabasca oil sands. We 
have the mechanism through Section 369 of EPAct ’05. Ironically, 
failure to perform the requisite planning and preparedness will in- 
evitably lead us back to everyone’s deepest fear — Black Sunday. 

Mr. Chairman and members of the committee, I thank you once 
again, and I look forward to working with you in any capacity in 
furtherance of national security and preparedness. 

[The prepared statement of Mr. Dammer follows:] 
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Introduction 

Mr. Chairman and members of the Committee, I am Tony Dammer, recently retired from Red 
Leaf Resources, Inc., a small and successful oil shale technology and resource development 
company located in Utah. Previously I served as the Director of the Naval Petroleum and Oil 
Shale Reserves within the Department of Energy. The office was responsible for the 
implementation and management of Sections 369 (h) and ji) of the Energy Policy Act of 2005 
and produced all of the studies and analyses found at www.unconventionalfuels.org. 

I thank you for the opportunity to appear to today. It is a great pleasure and honor for me to 
share the podium with the Honorable Murray Smith. Murray was leader in the orderly and 
progressive development of the Canadian oil sands in Alberta. That development has been a 
tremendous success, attracting most, if not all, of the major oil companies in the world to 
participate in its development; bringing massive capital, both financial and intellectual, to 
Alberta. The result of this development has created immeasurable wealth and prosperity for 
Canada, Alberta, and the general populous of the region. 

Further - development has enabled Canada to be energy independent, a valued goal that has 
been advocated by every President since Nixon, but has eluded our country since the 1960's. 
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Today, Canada is our largest source of imported oil. In a world where the much of the oil is 
produced in countries that are volatile and in many cases antagonistic to the interests of the 
United States, Canadian oil imports represent a significant national security benefit to our 
Nation. 

Canada (Alberta) has Increased their proved reserves of oil to 176 billion barrels, second only in 
size to Saudi Arabia. In comparison, the United States has approximately 22 billion barrels of 
proved reserves. Proved reserves are, in a very real sense, the definition of energy 
independence. Insurance, so to speak, that mitigates being held hostage to imported oil, I will 
discuss the massive oil shale resource in this country later in my talk. 

We Can Learn from the Development of the Alberta Oil Sands. The first and perhaps the most 
important lesson might be; to create a permanent program and decision-making process that 
promotes research, technology development, regulatory and statutory reform, and public 
education. The Province of Alberta did not discontinue its oil sands development plan because 
of economic pressures, i.e. low oil prices in the 1980's, as we did in the United States. They had 
established joint government/industry institutions and NGOs that sustained interest and 
development in their resource and promoted cooperative technology development and 
systematic public education concerning the environment, economy and aboriginal issues. 
Organizations like the National Task Force on Oil Sands Strategies, Alberta Oil Sands Technology 
and Research Authority (AOSTRA), Canadian Oil Sands Network for R&D (CONRAD), Alberta 
Research Center (ARC), National Center for Upgrading Technology (NCUT), to name a few that 
and all worked with the fundamental goal to develop Alberta's resource in a sustainable 
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manner and in conformance with the wishes of their citizens. They had a vision and they 
elaborated that vision though the establishment of cohesive partnerships and institutional 
planning. It should be emphasized that over the decades that Alberta has been engaged in 
these processes - they have progressed their science and engineering capabilities; resolved 
many of their environmental problems; and have become more operationally efficient. None of 
this took place overnight in some manner of gold rush. On the contrary, it assured and 
sustained a reasoned and deliberate course of development. 

United States had no similar organization and as history attests we abandoned oil shale 
development in the early 1980's with the decline of oil prices at the time. Had we the 
organizational framework to stay the course and develop our oil shale resource in a manner 
similar to Alberta we would likely have an industry today. 

Oil Sands and oil shale have some distinct physical and developmental characteristic in terms of 
the resource itself that are worth emphasizing, as both resources are well defined, 
consolidated, and concentrated: 

1. No exploration risks - The richness, characteristics, and magnitude of the oil shale resources 
are known. Without exploration uncertainty, investment decisions can be based on technology, 
regulatory and market considerations, all of which can be controlled through sound program 
planning and development. As with conventional oil there are no dry-hole risks. 

2. Long-term production assurance - Large resource bases allow for production planning for 


decades. Oil shale production does not experience the decline curve seen in conventional oil. 
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3. Uniform product quality - Since oil shale is the product of a manufacturing process the 
product quality can be controlled and is uniform and reliable. As much of the worlds light and 
sweet crude oil has been produced, today's conventional oil is increasingly variable with higher 
levels of sulfur and lower API gravity. 

4. Stable operating costs - Oil shale unit operating costs will remain reasonably steady because 
they will not increase commensurately with production decline and the requirement to employ 
secondary recovery methods. 

5. High front-end capital investments are off-set by the certainty ond longevity of production - 
As we have seen repeatedly in Alberta, once the industry is in the operations phase, even 
escalating capital costs are offset by the consistency of the (manufacturing) production process. 

Although the physical and developmental attributes of these two unconventional resources are 
quite similar, history approached their respective developments quite differently. While Alberta 
stayed the course after the collapse of oil prices in the early 1980's the United States had no 
sustainable programs or policies to support continued progress in research and development. 

Following the Arab Oil Embargo there was a resurgence of interest and purpose in energy 
independence. In 1974, Prototype Oil Shale Leases were awarded by the government: two in 
Colorado (Ca and Cb) and two in Utah (Ua and Ub). Two other leases were offered in Wyoming 
but received no bids. These leases were limited in size to 5120 acres, which was the statutory 
limitation on acreage under the Mineral Leasing Act of 1920. None-the-less, the Colorado and 
Utah sites attracted $641 million in bonus payments. The bonus bid money, incidentally was 


directed to the States for infrastructure development and mitigation of socio-economic 
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impacts. At the same time, the Exxon Colony project and the Unocal Parachute Creek projects 
began to develop aggressively on fee lands. These companies spent billions of dollars in the 
Piceance Basin area of Colorado. My old office, the Naval Petroleum and Oil Shale Reserves, 
worked steadily on the oil shale development plan for their reserves outside Rifle, Colorado. In 
1980 the Synthetic Fuels Corporation was established and allocated tens of billions of dollars 
for the development of domestic sources of energy. It was in every respect an oil shale boom. 

And it seemed that as soon as development gained momentum it came to an end in 1982 with 
the precipitous drop in oil prices and the realization that prices would not escalate as originally 
speculated. Colony abruptly closed its doors without warning in an event that is popularly 
referred to as Black Sunday. The event continues to evoke strong emotions to this day as it 
resulted in loss of thousands of jobs and precipitous decline in property values. It remains a 
rallying cry for the opposition to oil shale development in the region to this day. 

Other large enterprises eventually followed Colony. Unocal continued operation for several 
years as did Occidental Petroleum on one of the Federal leases, but they too eventually 
discontinued operations. The DOE Anvil Points R&D facility was closed and reclaimed and the 
Naval Oil Shale Pre-Development Program suspended. The Synthetic Fuels Corporation was 
essentially defunded and eventually drifted out of business after closing out its few obligations. 

Unlike Alberta oil sands development, the United States abandoned oil shale and the technical 
advancements gained during the 197Q'5 and before. 

Not until over twenty-five years later and the passage of the EPACT 05 did the U.S. Government 


demonstrate any appreciable interest in the U.S. oil shale resource. Once again, growing 
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concerns regarding energy geopolitics and dependence on oil imports from unfriendly or 
unstable sources became an issue of National concern. The Energy Policy Act of 2005 was a 
comprehensive piece of legislation designed to address a broad variety energy issues. 

In the Energy Policy Act of 2005 the President and the Congress of the United States declared 
that unconventional fuels, including oil shale, “are strategically important resources that 
should be developed to reduce the growing dependence of the United States on aoliticallv and 
economically unstable sources of foreign oil imaorts". Section 369 (h) of the Act directed the 
Secretary of Energy, in cooperation with the Secretary of the Interior and the Secretary of 
Defense "to establish a Task Force to develop a plan to accelerate the commercial 
development of strategic unconventional fuels and initiate partnerships with Alberta and 
nations with oil shale resources." The Task Force report, with recommendations, was 
completed and forwarded to the President and Congress in February 2007. It can be found at 
www.unconventionalfuels.org . The effort was a laborious and successful undertaking, involving 
three cabinet-level offices, five State Governors, and three community representatives. Unlike 
the Alberta National Task Force on Oil Sands Strategies, however, that report now gathers dust 
on numerous bureaucratic bookcases around Washington. No plan - no policy - no progress as 
in Alberta. We are essentially looking down the same barrel of the gun we looked down in 
1974. It might even be worse as the entire Arab lateral appears in turmoil. 

In conclusion, the United States is in no better shape with regard to oil independence then we 
were at the time that EPACT 05 passed and worse than at the time of the Arab Oil Embargo of 
the 70's. We are grateful for a strong and reliable trading partner to our North but we are still 
dependent on the import of close to half our daily oil requirements. We still consume roughly a 







28 


quarter of the world's oil supply and we remain reliant on an increasingly unstable and often 
hostile world oil market for our energy security. 

The United States is the custodian of the largest and most concentrated hydrocarbon resource 
on earth - oil shale. Conservatively estimated to exceed 2 trillion barrels it has the potential to 
provide millions of barrels of indigenous production per day if development is planned 
prudently in a manner analogous to the Alberta experience. In the Green River Basin of 
Colorado alone the USGS estimates that 800 million barrels could be produced - over three 
times the total reserves of Saudi Arabia. 

In spite of the lack of national direction in oil shale development there remains considerable 
activity in the private sector. The activities of thirty-two companies are summarized in the 
Secure Fuels from Domestic Resource report found at www.unconventionalfuels.ore . Although 
none are in the commercial stage of production, many have demonstrated great promise and, 
in some cases, the technical viability of their process. Great progress has been made in limiting 
water utilization, increasing energy return of investment, and minimizing the environmental 
impacts historically associated with oil shale development. Established oil shale technologies 
developed in Estonia, Russia, China, and Brazil have been active for decades. As history has 
proved the only limitation to developing the oil shale resource in the United States has been: 
Firstly - economic; and secondly access to the resource, eighty percent of which is on Federal 
land. As oil prices range above $100 per barrel the economics look increasingly attractive and 
the technical evolution of both surface and in-situ technologies encouraging. 

The oil shale moratorium established under the Hoover administration in 1930 remains in 


effect. Today a handful of oil shale R&D leases have been parsed out by the Department of the 
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Interior. Another Programmatic Environmental Impact Statement has been published and is 
now in the comment stage. While these are for the most part good steps forward, one must 
wonder how many times we need to see this movie before we move forward. 


We need to plan for the development of this prolific U.S. resource, as the Canadians planned 
for the successful development of the Athabasca oil sands. We have the mechanism through 
Section 369 of EPACT 05. Ironically, failure to perform the requisite planning and preparedness 
will inevitably lead us back to everyone’s deepest fear,. .."Black Sunday". 


Mr. Chairman and members of the Committee - thank you once again and I look forward to 
working with you in any capacity in furtherance of national energy security and preparedness. 

I would be pleased to answer any questions. 


I have submitted for the record: Energy: Life Blood of Our Society a short video on oil shale 
prepared by the National Oil Shale Association and a White Paper Economic Impact of Failure 
to Implement Legislative Mandates of Sec 369, Energy Policy Act 2005. by Anton Dammer and 
Dr. James Bunger, 
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OurNchd for Domi:stic Enkffgy is Increasing, not Decr!-:asing 


It is abundantly clear that US economy depends on affordable and available supplies of 
energy. While recent attention is being paid to prices, the long-term outlook places doubt on 
adequate supply. It is easy to see that the greater our domestic supply, and the more 
imported oil that is produced in the Western Hemisphere, the more secure will be our Nation 
and Economy. 

Congress recognized these facts when they passed the Energy Policy Act of 2005 (Act), In 
particular, Sec 369 of that Act focused directly on promoting the development of liquid fuels 
from the Nation's vast unconventional hydrocarbon resources. In particular, the law 
provided for the leasing of federal oil shale lands and the study and mitigation of technical, 
economic and regulatory impediments to unconventional fuels development. 

Immediately following passage of the Act, the Departments of Energy and Interior, assisted 
by the Department of Defense set about to pursue the mandates of Sec. 369. Tangible 
progress had been made in the prior Administration and this progress is outline in the 
Appendix at the end of this paper. However, further progress toward the goals of Sec 369 
have not only languished, but in certain instances have been obstructed by the current 
Administration. 

Given the increasing need for domestic energy, and the long lead times needed to produce 
such resources, what are the notential impacts of obstruction and delays in development of 
these resources? 


DliVt'l.Ol’MFiNTOl- RI'COMMENDATIONS 


Following passage of the Act an Unconventional Fuels Task Force was formed comprised of 
cognizant federal agencies (Energy, interior and Defense), States that contained resources 
(Colorado, Utah, Wyoming, Kentucky and Mississippi), and local officials from potential 
producing areas. 

The Task Force was staffed by the Office of Petroleum Reserves, Office of Naval Petroleum 
and Oil Shale Reserves (NPOSR) who were charged with the responsibility of executing the 
mandates of Sections 369 (h) and (i). As of the end of 2008 NPOSR had completed all 
requirements save the “implementation” part of the program. That path to implementation is 
clearly defined in both the subject Task Force Report and the Strategic Plan: Unconventional 
Fuels Development within the Western Energy Corridor, both found at 
www.uiiconveiitionalfuels.or 2 . 

Simultaneously, the US Dept of Interior pursued their mandate to promulgate leasing 
regulations for oil shale. Part of this effort also involved the preparation of a Programmatic 
Environmental Impact Statement (PEIS), the updating of Resource Management Plans 
(RMPs) in the oil shale resource areas, and the offering and issuance of technology Research, 
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Development and Demonstration (RD&D) leases. By the end of 2008, the Dept, of Interior 
had completed the PEIS, had awarded 6 RD&D leases and on Nov 18, 2008 issued final 
leasing regulations. 

The Unconventional Fuels Task Force prepared a schedule for development and itemized in 
some detail the impediments to that development. Many of these impediments have their 
origins in policy and legislation controlled by the Federal Government. The greatest 
limitation to expeditious oil shale development is the uncertainty over access to resource and 
understanding of Federal regulations governing Federal lands. Had these impediments been 
mitigated, and leasing proceeded as mandated in Sec 369, the US would be well on its way to 
substantial production of oil from these vast, secure domestic resources. 

Instead, not only has the current Administration failed to implement the Task Force action 
items, but has actually withdrawn leasing, which would have engaged the private sector in 
advancing development. Additionally, they have allowed the regulatory process to remain in 
a state of confusion. In particular, they have threatened to reopen the RMPs, and they have 
threatened to change the terms of the RD and D leases. The Administration (through the 
Department of Interior) has been complicit in a recent court ruling (Feb 15, 201 1) delaying 
indefinitely the commercial and RD and D lease activities. All of this adds uncertainty to any 
investment, and causes capital to remain on the sideline. 

The question some in Congress are asking, is ‘what are the implications of these adverse 
policies to our Nation’s energy supply and economic security?’ The adverse impact of this 
Administrative action can be quantified by comparing the possible with the reality. 


Titii Economic Impacts ot Failure to Implement Recommendations 


As part of the Strategic Unconventional Fuels Program, the Office of Naval Petroleum and 
Oil Shale Reserves developed an economic model to project potential economic benefits that 
would accrue from an oil shale industry over a 25 year period, 2009 - 2035. Three different 
development scenarios were modeled on 2010 $45/bbl and 2035 $65/bbl oil: 

1 . Base Case: production of 0.5 million barrels per day by 2035 had no Government 
incentives other than a $40/bbl floor and was based on development of three 
major insitu production companies. 

2. Moderate Case: Production of 1.5 million barrels per day by 2035 had a $40/bbl 
price floor and a $5/bbl production tax credit and was based on six insitu projects 
and one surface retorting operation, 

3. Accelerated Case: Production of 2.4 million barrels per day by 2035 with a price 
floor of $40/bbl, S5/bbl tax credit, and cost shared demonstration facilities for 
three technologies and was based on a variety of 17 projects. 

Each scenario had a pre-production start-up time from between nine years for the Base and 
Moderate Cases and four years for the Accelerated Case. The clock on these cases was to 
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have started in 2008. Indeed, the Department of Interior promulgated regulations for leasing 
on November 18, 2008. 

With oil prices currently in the $I00/bbl range and 2010 monthly closing prices averaging 
$79/bbl the economic benefits calculated in the model are modest. There are few experts who 
foresee an appreciable decline in future oil prices while many predict dramatic increases 
based upon continuing supply uncertainty and growing demand in developing nations. 
Technological progress in the private sector has been increasingly aggressive and productive. 
The cumulative economic benefits of the three cases in the model are: 
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To adjust the model numbers to rellect the current situation, the following assumptions are 
applied: 

1. Oil price is increased by a flat 20% (the difference between the monthly closing 
average in 2010 of $79/bbl and the models 2035 price of S64/bbl). This is 
obviously very conservative since the difference in the 2035 price in the model 
and closing price of oil on March 1 , 201 1 was close to 40%. 

2. There is no need for price floors, tax credits, and Federal cost-shared 
demonstrations. 

3. All projects are delayed by half of their economic life, or approximately 12 years. 
Under those very simplified assumptions, that do not account for the loss of time value of 
money nor current oil price escalation, the cost of government inertia is substantial, as below, 
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It should also be noted that oil shale development, as with other oil and gas industry 
developments, are a .source of high paying employment. In the negative employment 
environment we are now experiencing in the United States it is estimated that delay of oil 
shale development would result in the loss of high-paying direct jobs on the order of 4850, 
13,000, and 21,700 for the Base, Moderate, and Accelerated Cases respectively. 
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Additionally, indirect jobs in the private service sector arc several times the number of direct 
jobs, and these are lost as well. 


CONCUiSiONS 


What makes oil shale important to United States national security is the nature of the 
resource itself. It is the largest hydrocarbon resource on earth. On a per acre basis, it is the 
most concentrated oil bearing resource on earth. Yet as a nation, we continue to avert 
attention from this valuable resource and consciously impede and deny those actions that are 
required to develop U.S. domestic resources in a safe and environmentally responsible 
manner. We continue, as a Government, to foreclose on our own snccess. This is 
mysteriously destructive behavior. In the Energy Policy Act of 2005 the President and the 
Congress of the United States declared that unconventional fuels, including oil shale, “are 
strategically important resources that should be developed to reduce the growing 
dependence of the United States on politically and economically unstable sources of 
foreign oil imports”. 

Today the implied threat engendered in those words could not be more poignant. 

Recent unrest throughout the Arab lateral has driven world oil prices over $IOO/bbl. In 
Section 369 of the Act Congress outlines a rational process to begin the requisite planning 
and analysis to fully understand and eventually develop our domestic oil shale resources. The 
important work accomplished by DOl has been indefinitely suspended through the settlement 
of the oil shale leasing regulations suit. The Unconventional Fuels Program within the Office 
of Petroleum Reserves in the DOE is being dc-funded and essentially abandoned. All the 
extensive preparatory work accomplished by the Task Force and Ad Hoc Working Group is 
to be ignored and archived, to the detriment of the nation’s energy security. It is in the hands 
of Congress to require that the provisions of the law be executed in a manner that will assure 
the objectives of the Act are accomplished. 
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Appendix - Summary of Sec 369 and Mandated Activities 

SEC. 369. OIL SHALE, TAR SANDS, AND OTHER STRATEGIC 
UNCONVENTIONAL FUELS. 

Declaration of Policy. - Congress declares that it is the policy of the United States that 

(1) United States oil shale, tar sands, and other unconventional fuels are strategically 
important resources that should be developed to reduce the growing dependence of 
the United States on politically and economically unstable sources of foreign oU 
imports; 

(2) The development of oil shale, tar sands, and other strategic unconventional fuels, 
for research and commercial development, should be conducted in an 
environmentally sound manner, using practices that minimize impacts; and 

(3) Development of those strategic unconventional fuels should occur, with an 
emphasis on sustainability, to benefit the United States while taking into account 
affected States and communities. 

There followed a number of provisions (Sections) of the Act to assign responsibility and 
assure implementation of the policy. 

SECTIONS (c) thru (e): Leasing Program for Research ^Development; Programmatic 
Environmental Impact Statement and Commercial Leasing Program for OH Shale and Tar 
Sands.- 

The Secretary of the Interior was required to implement an oil .shale and tar sands R&D 
leasing program to include: a Programmatic Environmental Impact Statement within 18 
months; final leasing regulations not later than 6 months after the EIS; and begin 
commercial leasing no later than 1 80 days after publication of the subject regulations. 

Accomplishments: The PEIS and leasing regs have been completed. No commercial leasing 
has been offered or begun. 


SECTION (h): Task Force. - 

The Secretary of Energy, in cooperation with the Secretary of the Interior and the Secretary 
of Defense was to establish a Task Force to develop a program to coordinate and accelerate 
the commercial development of strategic unconventional fuels and initiate partnerships with 
Alberta and nations with oil shale resources. Further, the Task Force was to make such 
recommendations regarding promoting the development of strategic unconventional fuels 
resources within the United States as it deemed appropriate. The Act directs that the Task 
Force provide Congress and the President a report that describes their analysis and 
recommendations within 1 80 days. (Section 369(i) of the Act designated the Office of 
Petroleum Reserves to coordinate and provide staff support to the Task Force.) 
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Accomplishments: 

• Task Force established, with representatives of Sec. of Energy, Defense, and 
Interior: Governors of Colorado, Utah, Wyoming, Kentucky and Mississippi; 
and three local representatives from potentially effected counties - January 
2006. 

• Twelve Task Force Meetings and three conference calls held - March 2006 
and December 2009. 

• Initial Report to Congress: "Development of America's Strategic 
Unconventional Fuels Resources", forwarded to Congress and the President - 
September 2006. 

• Three Volume comprehensive report, with recommendations, "America’s 
Strategic Unconventional Fuels ", forwarded to the President and Congress - 
February 2007, 

• Last Annual Report to Congress - December 2008 


SECTION 369 (i): Office of Petroleum Reserves. - 

Directed the Office of Petroleum Reserves to coordinate the creation and implementation of a 
commercial strategic fuel development program; promote and coordinate actions that 
facilitate development; and evaluate importance of fuels for the security of the United States. 
The Act directs the Secretary to submit a report to Congress and the President on activities 
under this section. 

A ccomplishments: 

• Report to Congress and President, “Activities, Accomplishments, and Plans 
Related to Section 369 of the Energy Policy Act of 2005 " completed and 
forwarded to Office of Management and Budget for clearance - January 2006. 

• Established an Ad Hoc Unconventional Fuels Working Group, over 30 
representatives of public and private interests, convening multiple strategic 
planning meeting - Jan. 2006 - October 2009. 

• Ad Hoc Working Group Strategic Plan - November 2008. 

• Comprehensive economics decision model “National Unconventional Fuels 
Model" - December 2005. 

• Report profiling companies engaged in domestic oil shale and tar sands 
resource and technology development "Secure Fuels from Domestic 
Resources June 2007. 

• Report “Carbon and Water Resources Impacts from Unconventional Fuels 
Development in the Western Energy Corridor ” - Los Alamos National Lab 
Draft Completed June 2010. 

• Report " Oil Shale Research in the United States June 2009 


SECTION 369 (1); Cost-sharing Demonstration Technologies.- 
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The Secretary of Energy shall identify technologies for the development of oil shale and tar 
sands ready for demonstration at commercially representative scale. ( Responsibility to 
Office of the Deputy Assistant Secretary for Oil and Gas Research and Development.) 

Accomplishments: None, due to lack of funding or appropriations. 

SECTION (m): National OH Shale and Tar Sands Assessment.- 

The Secretary of the Interior shall carry out a national assessment of oil shale and tar sands 
for the purpose of evaluating and mapping oil shale and tar sands deposits in the Green River 
Basin of Colorado, Utah, and Wyoming, Devonian shales east of the Mississippi; and areas 
of the central and western U.S. including Alaska, in that order of priority. 

Accomplishments; USGS has completed mapping the Colorado oil shale resource, 
increasing probable reserves estimates by 500 million barrels. Currently concluding work on 
Utah Green River Resource. 


SECTION (p): Heavy OH Technology and Economic Assessment.- 

The Secretary of Energy to update 1987 technical and economic assessment of domestic 
heavy oil resourees prepared by the lOGCC, to include all of North America and all 
unconventional oil, including heavy oil, tar .sands (oil sands) and oil shale. (Assigned to the 
Office of the Deputy Assi.stant Secretary for Oil and Gas Research and Development.) 

Accomplishments; 

• Report "A Technical, Economic, and Legal Assessment of North American 
Oil Shale, Oil Sands, and Heavy Oil Re.sources " - September 2007. 

University of Utah 

Conclusion: The Task Force concluded that: “The Nation is substantially at risk, from 
an economic and .security perspective, to warrant development of an unconventional fuels 
program with attendant policies and government actions to promote and accelerate 
industry development”. There has been misguided criticism regarding what is perceived as a 
recklessly accelerated pace of development of unconventional resources. Criticism that is 
founded in a distorted and exaggerated recollection of the history of past attempts to develop 
these resources and fueled by an almost complete misunderstanding of the objectives of 
Section 369 and subsequent analyses and plans published by the DOE. The intent of the 
Unconventional Fuels Program is to design a creative, rational, effective, and measured 
development roadmap that will mitigate the impacts the critics seem to believe are inevitable. 
The approach envisioned and designed by the Task Force and the Ad Hoc Unconventional 
Fuels Working Group is essentially an integrated regional energy development roadmap 
called the Western Energy Corridor Initiative. 

Without such a roadmap; without a clear understanding of the technical, economic, and 
social impacts associated with developing these resources - solid decision-making based on 
facts gives way to decisions based on fear, innuendo, and misinformation. A worse scenario 
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would be to rush development of unconventional resources in response to crisis, in the same 
manner as the ill-fated and much criticize Colony project in 1982. The reason this is such an 
important program is to prevent what the erities fear the most. 
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Mr. Whitfield. Thank you. 

Dr. Nenniger, you are recognized for 5 minutes. 

STATEMENT OF JOHN NENNIGER 

Mr. Nenniger. Thank you. Good morning, Chairman Whitfield, 
Ranking Member Rush I guess is not here and members of the 
committee. I am John Nenniger, CEO of a technology company 
called N-Solv. I am a Canadian who has had the great privilege 
of earning a doctorate in chemical engineering from MIT. My ener- 
getic and remarkably patient wife is an American citizen, born and 
raised in Kentucky, who also has a doctorate in chemical engineer- 
ing. 

It is a great honor for me to be here today to discuss solvent- 
based oil sands extraction. Inexpensive energy is good for the 
American economy but the evidence of climate change is both com- 
pelling and terrifying. This is a profound moral dilemma. I believe 
that harm reduction is the most pragmatic option. On the oil 
sands, this means finding profitable ways to produce cleaner oil. 

The N-Solv extraction process is an underground extraction proc- 
ess similar to steam except condensing solvent provides the heat. 
The N-Solv process produces a more valuable product for a lower 
cost because it is energy efficient and it does not use water. Al- 
though our laboratory results are very encouraging, N-Solv has not 
yet been tested in a reservoir. In comparison to steam, N-Solv is 
expected to reduce energy consumption by 85 percent, reduce well- 
to-tank greenhouse gases by 205 pounds per barrel, increase oil 
value by 23 percent, reduce capital and operating expenses by 30 
percent, double the net back per barrel, triple the payout. Our field 
pilot is expected to produce first oil in April of 2013. 

As a scientist, I view extravagant claims with great skepticism 
unless they can be supported with compelling evidence. I don’t 
have time to present our evidence today but there is more detail 
in the written handout and on our Web site. We found that bitu- 
men dissolution into solvent proceeds in a way that was quite dif- 
ferent than what everybody had thought. Our observations have 
been independently confirmed by researchers at a number of dif- 
ferent universities. Although there has been decades of experi- 
mental work on solvent, our results show that the previous inter- 
pretation of lab experiments was incorrect, and consequently, the 
reservoir predictions were also incorrect. 

We developed a sophisticated apparatus and ran a series of ex- 
periments to measure chamber growth rates. Our experiments 
showed we could achieve oil rates at 100 degrees Fahrenheit that 
were three times faster than steam at 450 Fahrenheit. To make 
sense of our results, we assembled a database of every solvent ex- 
periment in the scientific literature. We were able to successfully 
correlate the literature data over a huge range of conditions and 
our lab results are exactly in line with the independent data from 
the literature. This gives us great confidence that our spectacular 
results are real and credible. 

It is the early days for N-Solv, so discussion of its economics are 
speculative. The commercial advantage comes from producing a 
more valuable oil at a lower cost. The oil is more valuable because 
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it is de-asphalted. On the process capital cost is cut in half because 
there is no boiler feed, water treatment, and no steam generation. 

The net back for N-Solv of $52 per barrel is expected to be al- 
most twice as high as SAGD. The payout ratio, $6 of net back per 
dollar of investment is three times higher than SAGD. Remark- 
ably, we think these numbers are understated. The ability to oper- 
ate modest temperature and pressure will help us access standard 
bitumen resource that is currently uneconomic, including the car- 
bonates which contain over 1,000 billion barrels. 

Now, I am going to talk about the environmental benefits. N- 
Solv does not use any water. That is a big deal. N-Solv reduces the 
energy consumption by 85 percent because the extraction takes 
place at 100 Fahrenheit instead of 450. The 85 percent reduction 
doesn’t capture the entire story because the oil quality makes it 
easier to upgrade and refine. We are building a $60 million field 
pilot to test the N-Solv technology in a reservoir setting. Suncor 
Energy has offered to host the pilot, including building the wells. 
Hatch has made major capital investments and is providing the en- 
gineering. We have received financial support from Sustainable De- 
velopment Technology Canada. I can’t say enough good things 
about SDTC. Enbridge Pipelines has also contributed significant 
capital towards the pilot. 

The final item I want to talk about is safety. Safety is always at 
the top of our minds. The science tells us that we can achieve com- 
mercial extraction rates at modest temperatures and pressures. 
Over-pressuring the reservoir is both unnecessary and economically 
undesirable. If a high temperature is needed at a lower pressure, 
the operator can always change to a more appropriate solvent. 

In summary, N-Solv produces a more valuable product at a 
lower cost because it is energy efficient and does not use water. I 
look forward to your questions and comments. Thank you. 

[The prepared statement of Mr. Nenniger follows:] 
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My Company, N-Solv Corporation has developed an energy efficient underground 
oilsands extraction process that does not use any water. Although the laboratory 
results are very encouraging, oil production process has not yet been tested in an 
underground reservoir. In comparison to steam, N-Solv is expected to: 

• Reduce extraction energy by 85% 

• Reduce Well to Tank GHG’s by 200 pounds per barrel (93 kg/bbl) 

■ Increase oil value by 20% 

« Reduce capital and operating expenses by 30*% 

• Double the netback (Sprofit per barrel of oil) 

• Triple the capital efficiency ($ profit per $ of risk capital) 

• Enable access to a portion of the 1,500 billion barrels of stranded (uneconomic) 
Albertan bitumen reserves 

. Our field pilot is expected to produce first oil in April of 2013 

• Worldwide there are 3,000 billion barrels of stranded heavy oil and we expect 
solvent extraction to greatly increase the recovery of this resource. 


/).'•. -/tj/nt Xeiuii-^er: Testimony March 20 3012 
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Good afternoon Chairman Whitfield, Ranking Member Rush, and members of the 
committee. 1 am John Nenniger, CEO of the technology company, N-Solv Corp. 1 am a 
Canadian citizen who has enjoyed the great privilege of earning a doctorate* in 
Chemical Engineering from MIT. My energetic and supportive wife is an American 
citizen whom 1 met while attending MIT and she also earned a doctorate from MIT. 
My father, who is the co-inventor of our technology, also has a doctorate in chemical 
engineering. His insights and encouragement, starting with his patent application^ 
filed almost 40 years ago, have been enormously helpful. 

It's a great honour for me to be here today to discuss clean solvent based oilsands 
extraction technology. Inexpensive energy is good for the American economy but 
cheap energy can encourage wasteful consumption. The evidence of climate change 
is compelling and terrifying. This presents a profound moral dilemma. I believe 
"harm reduction” is the most pragmatic option. This means finding profitable ways 
to produce cleaner products. 

Oil prices are set by surplus or deficit in supply rather than production cost. 
Consequently, the oil prices are largely set by the elasticity of oil demand. Energy 
efficiency produces $300/bbl of benefits to US consumers^ and new oil supply 
produces $100/bbl of benefits. Either way, American consumers win. However, the 
big money is from conservation-energy efficiency, which is also good for the planet 


Dr. -Joiin Xeiini-ger: Testimony March 20 2012 
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The N-So!v oil extraction process is very similar to steam assisted gravity drainage 
(SAGD) except condensing solvent provides the heat instead of steam. N-Solv 
promises huge environmental and commercial advantages. It is useful to start with a 
review of the science of solvent extraction. 



Bitumen has many unusual characteristics. The 
photograph to the left shows a filament of 
bitumen which is being stretched. For most 
materials, stretching produces a "neck" and the 
filament then thins and breaks at this neck. 
However, the bitumen filament stretches quite 
uniformly, which demonstrates rubbery 
behavior. This is due to molecular 
entanglements within the bitumen. 

The two photographs on the left show a drop of 
dye placed into stagnant water and its progress 
one half hour later. The dye spreads to a 
diameter many times larger than the Initial drop 
diameter. The dye spreads into the water and 
vice versa so the sharp edge gets "smeared" out. 

Scientists believed that bitumen dissolution in 
solvent would resemble this intermingling of 



water and dye. Consequently, 
computer models of solvent 
extraction consistently show 
the solvent penetrating 
deeply into bitumenk In the 
computer prediction shown 
on the left, the solvent forms 
a broad smear that extends 
30 meters (100 feet) away 
from the wellbore. 

Yet if one carefully looks at 
how bitumen dissolves in a 


Fisiure f>. Propane concciirration in bitumen at 775 d. solvent, the bitumen slowly 


recedes like a melting ice cube, instead ofseeinga "big smear”, there is a very sharp 
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edge between the solvent and the bitumen (yellow arrows). The "smear” is confined 
to an extremely thin layer about the same thickness as a sheet of paper. 

This resemblance to a melting ice cube is 
consistent with the rubbery bitumen filament 
above. It’s likely that entangled molecular 
networks make it difficult to remove 
molecules from the surface of the dissolving 
bitumen. 

These simple experiments challenge scientific 
assumptions about the solvent extraction of 
bitumen. The interpretation of lab 
experiments; the prediction of field scale 
performance; the impact of operating 
parameters like solvent type, heat, 
contaminants, etc., needed to be re-examined. 

We developed a very sophisticated apparatus that allowed us to reproduce 
reservoir conditions and ran a series of experiments to track chamber growth rates. 
The tests^ showed an extraction rate of 3 cm/day at 1004F (40°C). By comparison, 
at 446F (230°C) steam extraction in the Dover reservoir provides a chamber 
growth* rate of 1 cm/day. 

So our "faster” than steam 
chamber growth rate, is 
only the thickness of one 
sheet of paper every 5 
minutes. Why is this result 
exciting? Gravity drainage 
chambers have enormous 
surface area. The drainage 
chamber from a single 
wellpair has a surface area 
the size of 10 football fields. 
This corresponds to a large 
oil production rate. 




Dr. Dufui Xrii.tiigi-’r: I'esliriioHy March 20 2012 
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Xcnniger: Testimony March 20 2012 


To make sense of our experirpental data we compiled a data base of every solvent 
experiment that we could find in the scientific literature. We developed a 
correlation’ (shown below) that predicted the oil rate as a function of experimental 
parameters. The data base includes experiments on many different types of crude 
at different temperatures and pressures, using different solvents and sand 
permeability’s. 


The simplicity of our correlation is surprising; the choice of solvent doesn’t matter. 
The only fluid property that is important is the oil viscosity at extraction 
temperature. This again fits with the concept that it is difficult to remove large 
entangled molecules from the surface of the dissolving bitumen. 


Our 3 cm /day laboratory result; fell on the same line as all the other experiments 
providing additional confirmation that our experiment was credibie, and that a 
condensing solvent process operation at 104F (40°C) in Athabasca could provide oil 
rates as fast as a steam extraction process operating at 446F (230°C). 
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Our laboratory experiments consistently show 
a sharp boundary between the raw bitumen 
and the extracted sand in the solvent chamber. 
Typically this edge was exactly one sand grain 
thick (the thickness of one sheet of paper). Our 
experiments also show an unexpected result; 
the asphaltenes were uniformly distributed 
throughout the solvent chamber. This 
uniformity is important because the 
precipitated asphaltenes should not block the 
liquid drainage in the chamber. 

Our experimental results have significant 
implications for the oil industiy. It is likely that 
many solvent floods and miscible floods might 
not have achieved good mixing between 


solvent and oil. We think that production strategies that create lots of accessible 


surface area, like foamy heavy oil production, will be particularly suitable for 


subsequent solvent extraction^. Our results suggest that a current best practice 


waterflooding, may be quite harmful to ultimate oil recovery. 


The US Geological Survey reports^ that worldwide, there are about 3.4 trillion 
barrels of heavy oil with an expected ultimate recovery factor of only 13%. The use 
of solvents for heavy oil recovery may eventually grow to become a much larger 
opportunity than the oilsands. 


Economics of Solvent Extraction 

It is early days for our solvent extraction process because we don't have field data 
yet. So discussion of N-Solv economic benefits is speculative. Furthermore, market 
prices for hydrocarbons are volatile and subject to change. 

The graph compares N-Solv 
economics to those of steam 
extraction. The graph shows that 
N-Solv netbacks are twice as high 
as SAGD. 

Capital cost is the riskiest portion 
of an oilsands investment because 
this cost is incurred many years 

tiger; March 30 2012 
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before there is any oil production. The profit to risk capital ratio is often used to 
assess the payout on an investment. In N-Solv, $9 of risk capital generates $52 of 
netback. In SAGD, $14 of risk capital generates $26 of netback. N-Solv is expected to 
produce three times more profit per dollar of investment capital. 

Two aspects provide most of N-Solv’s commercial advantage. The oil is more 
valuable because it is de-asphalted. Steam extracted bitumen suffers considerable 
shrinkage due to coke rejection. For every kilogram of synthetic crude production, 
0.23 kg of coke is producedi“. This coke has no commercial value; it's too dirty to 
burn without very expensive scrubbers De-asphalting removes most of the carbon 
residue and the metals that foul hydro-processing catalysts, so N-Solv oil should not 
need to be processed in a coker^ and suffer coke shrinkage. 

The shrinkage of SAGD bitumen in the coker reduces the yield of valuable products 
like gasoline. Thus, a barrel of N-Solv oil should be 23% more valuable than a barrel 
of SAGD bitumen. This value gain will be typically shared between producers and 
refiners, but can be fully captured by integrated oil companies. 

is the cost savings from process 
simplification. There is no 
boiler feed water treatment or 
steam generation. The process 
simplifications, shown by red 
x's in the figure to the left, 
reduce the capital cost of the 
N-Solv plant by almost 50% 
compared to a steam plant and 
provide a 50% reduction in 
operating expenses. The 
horizontal well costs for both 

In SAGD and in N-Solv, each barrel of oil production needs to be replaced with some 
other fluid. We don’t yet know the precise amount of solvent holdup for N-Solv. In 
SAGD, the holdup is about 0.1 bbl of water per bbl of oil production ’A We have 
assumed the solvent holdup for N-Solv is twice the water holdup for SAGD. The cost 
of propane solvent is about $50/bbl, so a solvent inventory of 0.2 bbl/bbl 
corresponds to an inventory cost of $10 per barrel of oil production. The 
government provides a royalty rebate of 30% if solvent is re-injected into a 
reservoir. Thus, the net cash cost of using 0.2 bbl of solvent is about $7 or $8 per 


The second great commercial advantage for N-Solv 



processes are similar. 
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barrel of oil. This calculation is pessimistic because it assumes that there is no 
recovery (even though we expect to recover most of it, because it is valuable). 

We think our economics are highly understated. We have assumed twice the 
solvent inventory cost and have also assumed that the oil production is only one 
third of the predicted rates. We also assume the plant is assembled in the field. A 
factory assembled modular plant would provide substantial cost savings. No debt 
leverage has been assumed. 

The ability to operate at a modest temperature and pressure will provide access to 
immense bitumen resources that are currently uneconomic for steam extraction. 
This resource includes "no-man's” land which is too deep to mine and too shallow to 
SAGD. Another stranded resource is the carbonates, a vast deposit with steam oil 
ratios that are currently uneconomic. N-Solv technology could help access 1,500 
billion barrels of stranded bitumen resource within Albertai^. 

Environmental Benefits 

N-Solv doesn't use any water. By comparison, steam extraction consumes about 1 
bbl of water per bbl of oil production*'*. Although, only 0.1 bbl of water is required 
far In-situ voidage replacement, large amounts of water is sent to disposal wells 
because it is expensive to treat the water to achieve boiler feed specifications. 

The big advantage of N-Solv is the reduced energy consumption due to operating the 
process at a temperature of 104F (AO^C) instead of 446F (230°C). This reduces the 
emissions from the extraction by 85% compared to SAGD. 

However this energy savings doesn't capture the entire story. SAGD bitumen 
produces less refined product per barrel than N-Solv due to coker shrinkage, so on a 
life-cycle basis N-Solv performs better than the 85% reduction. We have estimated 
that N-Solv will reduce the well to tank GHG intensity by 205 pounds (93 kg) per 
barrel of transportation fuel. This estimate has been externally validated by an 
outside and independent engineering firm. If we make some fairly modest 
assumptions about market growth and market share (30% share of in-situ, 
production ten years after commercialization), then N-Solv would reduce oil sands 
GHG emissions by 1 10 megatonnes, We expect the pilot to cost about $60 million 
dollars, so the average "cost "of GHG reduction is 50 cents per tonne 

De-asphalting the bitumen in the reservoir has many benefits; it eliminates the coke 
disposal problem. Coke contains a number of carcinogens including polycyclic 
aromatic hydrocarbons and nickel. Using 85% less fuel than a SAGD, also enables N- 
Solv to reduce NOX and SOX emissions by 85%. 


Dr. ■lohn Xenniger: Testimony March 20 2012 
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The "BEST" Field Pilot 

We are building a $60 million 
field pilot to test the N-Solv 
technology in a reservoir 
setting. This is at the same site 
where SAGD was first piloted. 
We chose this site because there 
is a lot of published data on 
SAGD, so we can get a good 
comparison of the two 
processes. 

Suncor Energy has kindly 
offered to host our pilot 
including drilling the wells. Hatch has made major investments in N-Solv, and is 
providing the Engineering. We have received major financial support from 
Sustainable Development Technology Canada. 1 can’t say enough good things about 
SDTC; they have been tremendously supportive and patient through some difficult 
periods. Enbridge Pipelines has also contributed significant capital towards the 
pilot These companies and SDTC have shown great leadership, they understood as 
far back as 2006, that development of cleaner oilsands technology was urgent 

We drilled seven observation wells in 
December 2011 and January 2012 to help 
understand the resource. These wells will be 
equipped with temperature and pressure 
sensors to track the chamber growth. 

The pilot will use a 300 meter long well pair. 
This is shorter chan a typical commercial scale 
well but long enough to see if we can achieve 
commercial scale productivity. The pilot is 
expected to operate for 3 years. The plant is 
designed for a maximum rate of 1500 bbls per 
day of solvent and 500 bbls per day of oil 
production. 

Our analysis of the coring data from the observations wells is not yet completed. 

Our preliminary estimate is for an oil rate of 150 bbls of oil per day, which is one 
third of the rate predicted by the correlation. The plant design allows us to operate 
over a wide range of conditions, to facilitate learning as much as possible. 

Dr, -hthn .Srniiiger: Ivstimoiiy March 20 3012 
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Safety 

Loss of solvent from the extraction zone represents a safety risk. However, there are 
three compelling reasons why N-Solv should always be operated to minimize the 
risk; solvent loss is dangerous, expensive and unnecessary. 

The N-Solv process is somewhat like using a blowtorch to carve a tunnel in a block 
of ice. The melt water foil) is continuously drained from the bottom of the tunnel. 
There is no oil revenue, unless the solvent is confined and the mobilized oil and 
condensed solvent can drain downwards to the production well. 

We expect commercial extraction rates at modest temperatures and pressures, so 
there is no compelling commercial incentive to operate at pressures exceeding the 
native pressure. If an operator needs to raise the extraction temperature without 
exceeding a safe operating pressure, they can always switch from low boiling point 
solvent like propane to a higher boiling point solvent like butane. 

In high temperature steam, the thermal expansion can swell the pay zone by 1 
meter. This puts enormous stress on the confining cap rock layer. The modest 
extraction temperatures of N-Solv reduce the thermal expansion (and stresses) by 
about 10 fold compared to steam extraction. 

The N-Solv plant is a hybrid of a standard natural gas plant and a heavy oil plant. 
Both of these operations are well known and have a well established track record of 
safe operation. Doubtless, we will climb a steep learning curve since N-Solv is a new 
technology. We follow or exceed all of the safety codes, and we have brought 
operators into our design team right from the start. The engineers have made a 
considerable effort to understand and fully address all of the operators concerns, 
especially if it relates to safety. 

In summary, N-Solv produces a more valuable product for lower cost, because it is 
energy efficient and doesn't use water. 

Thank you for the opportunity to present this information and 1 look forward to 
your questions and comments. 

John Nenniger 


* Nenniger,); Polycyclic Aromatic Hydrocarbon Production in a Jet Stirred Combustor 

littp://clspace.mit.cdu/haiidle/1721.1/'IS.Sni 

2 Nenniger, E., Hydrocarbon Recoveiy, iittp://brevets-p3tents.ic.gc.i:a/(i pic- 
cipo /cpd/eng / oatent/10.S9432/pape/105943Z 1994042,'i coverpage.pdf 
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Dunn, Nenniger, Rajan; A Study of Bitumen Recovery Using Low Temperature Soluble Gas injection 

http://ool!rielibi 'ai'\'.wil ev. com/(loi/10.lQ02/cice.545067061 7/abstract 

* See figure 5 of Baumeister, Peersman The role ofTinie Varying Elasticities in Accounting for 
Volatility Changes in the Crude Oil Market littp://www.bnnkofcanada.ca/wo- 
cont<;nt/uoloads/ 2 01 1/11 /wp201 l-28.pdf 


Oil demand elasticity 



According to the Bank of Canada, elasticity of demand, Eafor crude oil is about -0.1. Elasticity of 
demand is defined as: 

'^11 Change Lu 




So, a loss of 1 million bopd of crude production from Libya or any other place, means that world-wide 
demand must be cut by ■l.l%=-l/90. Using the formula, this loss of oil demand will only be achieved 
if the oil price rises by 1 1% (= -1.1%/-0.1). Consequently, the oil price must increase by $11, from 
$100 to $lll/bbl. If tbe current consumption is 18 million bopd in the US, then a shortfall of 1 
million bopd will cost US consumers $200 million/day (=18 million bopd x $ll/bbl) even if there is 
not a drop of Libyan oil being consumed in the US. 

Consequently, each barrel of oil deficit anywhere in the world costs US consumers $200 (=$200 
miilion/1 million bopd]. Thus, a 1 barrel surplus, created by a consumer who drives a fuel efficient 
car, creates $300 of value; $100 for the reduced oil consumption and $200 for reducing the cost of 
fuel to other US consumers. 


Thus new .supply might cost $100 per barrel, yet provide a "surplus” which lowers the value of the 
other 18 million barrels con.sumed daily by $200. Thus, the net benefit of new supply to US 
consumers is +$100/bbi. 


* Das; Diffusion and Dispersion in the Simulation of Vapex Process 

h ttp:/ /vvvv w.oiifi' 


5 Frauenfeld, et al„ Evaluation ofthe N-Solv Process -* Experimental operation and Results 

littp:/./wwvv.n-solv.a)m/di)Cuments/ARC NSolv Heiiort Iune22 OS.pdf 

•’The oil production rate for the UTF Phase B Pilot was 100 m’ of bitumen per day fora 500 m 
wellbore in 20 m of pay, which corresponds to a lateral chamber growth rate of about 1 cm per day. 
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Mr. Whitfield. Thank you very much. 

And Mr. McCaffrey, you are recognized for a 5-minute opening 
statement. 


STATEMENT OF WILLIAM MCCAFFREY 

Mr. McCaffrey. Mr. Chairman, Congressmen, thank you very 
much for the opportunity to speak today about technology and the 
energy industry in Canada. 

I am Bill McCaffrey; I am the president and CEO of MEG En- 
ergy, and today I am here representing In situ Oil Sands Alliance. 
And this is a group of independent Canadian companies dedicated 
to the responsible development of the Canadian oil sands using in 
situ technology. The main in situ technology used today is steam- 
assisted gravity drainage, or SAGD, as it is called. And SAGD is 
important because it is currently the most common commercially 
proven — pretty much the only commercially proven way to reach 
the deep reservoirs that contained 80 percent of Canada’s total oil 
sands reserves. And just to put that into perspective, that rep- 
resents about 140 billion barrels of reserves, roughly equivalent to 
the entire reserves of Iran. 

Now SAGD technology is pretty simply, really. It uses horizontal 
wells drilled from surface and we drill down to about 1,000 feet 
below the Earth’s surface. Once we reach the reservoir and com- 
plete the wells, we drill about half a mile out, inject steam into the 
reservoir, and bring the heated oil and the water back to surface 
without disturbing the forest floor. And from a well pad a fraction 
the size of this building, the subsurface equivalent of 95 NFL foot- 
ball fields can be accessed. This provides what is among the lowest 
ratios of surface disturbance to resource recovery in the oil and gas 
industries anywhere in the world. About 90 percent of the water 
that is used to create the steam is recycled with the portion we 
can’t recycle returned to deep, non-potable reservoirs. There are no 
tailing ponds created and it is essentially a closed-loop system. 

In going forward, one of the key research and development fo- 
cuses is to reduce the amount of energy we need to produce a bar- 
rel of oil. That is critical because of both the emissions and costs 
associated with the energy consumption. One of the technologies 
we are currently applying alongside of the SAGD is cogeneration, 
a very energy-efficient process that produces both steam for our op- 
erations and electricity for the sale to the grid. And that electricity 
has a carbon footprint less than half the Alberta grid average, re- 
ducing greenhouse gas intensities in the province. 

And in 2011, just as an example, MEG’s cogeneration contribu- 
tion alone was equivalent to taking 80,000 cars off the road. That 
kind of benefit is continuing to grow as co-gen replaces legacy 
plants that have reached the end of their useful life. In our case, 
when we factor in the benefits of cogeneration and efficient steam 
use, SAGD can produce a barrel with the wells-to-wheels carbon 
footprint about 6 percent below the average U.S. imports. 

And as we look to the future, the industries investing in many 
other innovative technologies, nearly all of which share the same 
common goal — and you will hear that today — is to improve energy 
efficiency, it is to drive down emissions, and it is to increase re- 
source recovery rates. And I underline one point. SAGD is just 10 
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years old. It is a young technology. It has been in commercial oper- 
ations for about 10 years. But the point out of it is there remains 
tremendous opportunity for innovation to further accelerate the 
strides that have already been made. 

Looking beyond resource recovery, we are also working with Ca- 
nadian and LJ.S. research groups on technology to customize our 
export barrels. The goal is to better align these barrels with the 
configurations of U.S. refineries offering significant improvements 
in refinery efficiencies and economics and the jobs that come with 
them. These technologies can also support more efficient lifecycle 
fuel use. For example, barrels can be tailored to be an ideal feed- 
stock in the creation of ultralow sulfur diesel, a friendlier fuel op- 
tion that many U.S. automakers are now targeting. 

Government can have a role in partnering with industry to en- 
courage technology acceleration, a topic I know several of the other 
panelists are talking about here. But I would also note that the 
government also has a necessary and a critical role as a regulator. 
While still maintaining the highest standards, we need to stream- 
line the regulatory processes so that windows of opportunity to in- 
vest and innovate are not missed. 

And to conclude, innovation, collaboration, and regulatory effi- 
ciencies are all critical to our economy today and into the future. 
With the oil sands industry alone, the prize for the United States 
is an increase in goods and services output projected to reach $45 
billion a year by 2035 and the creation of nearly half a million 
American jobs in that same time period. 

And finally, I would just argue that it is of our mutual interest 
in terms of economic stability, environmental responsibility, and 
energy security to work together. The focus of this committee on 
harnessing technology to realize these goals to me is entirely ap- 
propriate. And I thank you for the time today. 

[The prepared statement of Mr. McCaffrey follows:] 
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Summary of Testimony of 

Wiiliam (Bill) McCaffrey, President and CEO of MEG Energy Corp. 
on behalf of the In Situ Oil Sands Alliance 


The in situ sector of Canada's oil sands industry is a technologically-driven and highly innovative 
business. The leading in situ technology, steam-assisted gravity drainage or "SAGD", provides a 
commercially proven means of accessing approximately 140 billion barrels of oil - equal to the entire 
reserves of Iran. 

SAGD uses a number of innovative technologies. 

• Horizontal drilling allows access to a large resource base with minimal surface disturbance. 
The ratio of disturbance to developable resource is among the lowest in the oil and gas 
industry, globally. 

• Advanced water treatment technology allows for recycling of 90% of the water used to 
produce steam for the SAGD process. No tailings are created and water that cannot be 
recycled is returned to deep, non-potable reservoirs similar to those from which it is sourced. 
It is essentially a closed loop. 

• Natural gas fired cogeneration technology provides the steam needed for the SAGD process, 
while also providing electricity to the consumer grid with a carbon footprint less than half the 
Alberta provincial average. Continuing development of cogen In future SAGD projects will 
further lower the Alberta provincial grid's carbon intensity. 

Technologies under development focus largely on reducing the steam to oil ratio (SOR) in SAGD 
operations. Reducing SOR reduces energy use (and therefore emissions intensity), water handling and 
recycling requirements, as well as the related costs thereby improving the economics of resource 
recovery. The benefits a low SOR, combined with cogeneration, yield a barrel of oil that today is 6% 


lower in carbon Intensity that U.S. import average. 
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In addition, research underway is seeking to advance technology to customize oil sands export 
barrels. The goal is to better align those barrels with the configuration of U.S. refineries, offering 
significant improvements in refinery efficiency and economics and the jobs that come with them. This 
technology may also yield benefits in tailoring barrels to create an ideal feedstock for the creation of 
ultra-low sulfur diesel fuels, which provide an improved life-cycle carbon footprint. 

As SAGD and related technologies are still relatively early in their development curve, there is 
significant potential for further improvement in carbon intensity and other environmental and 
economic performance metrics. Realizing these benefits may be accelerated through collaboration of 
government, academia and industry. In addition to research and collaboration, streamlined but still 
comprehensive, regulatory processes that do not unduly hinder investment and Innovation will be 
key to reaching the full potential of SAGD oil sands development. 

For the United States, continuing oil sands development offers a secure source of energy and also 
provides substantial benefits to the U.S. economy. These Include an increase in goods and services 
output projected to reach $45 billion per year by 2035 and the creation of nearly half a million 


American jobs in that same time frame. 
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Written Submission 

Thank you for this opportunity to discuss technology In the energy industry in Canada. This is a 
discussion that is both timely and of tremendous importance. 

I'm Bill McCaffrey representing the in 
Situ Oil Sands Alliance — a group of 
independent Canadian companies 
dedicated to responsible 

development of Canada's oil sands 
using in situ technologies. 

From a persona! background, I 
wanted to mention that my career in 
the industry began with Amoco, who were early leaders in oil sands technology. I mention this 
because Amoco's historical role in Canada's energy sector - a role which I am proud to be part of-- is 
a great example of the kind of cross-border investment that supports our mutual energy security and 
job creation needs. 

After leaving Amoco in 1999, 1 co-founded a company called MEG Energy. Today, we produce 30,000 
barrels per day and have a market value of about $8 billion dollars. 

The time since MEG's Inception has been a story of technology and innovation in unlocking economic 
potential and driving environmental improvements. My submission is mainly from a perspective of 



my own experience in that story, and this is only as an example of developments that are occurring in 
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today's oils sands and the opportunities they create for the United States in the areas of energy 
security, employment and economic stability. 

To start, I'd like to focus on a technology called steam assisted gravity drainage, or SAGD technology. 
SAGD is important because it is currently the only commercially proven way to reach deep oil sands 
reservoirs that contain 80% of the total Canadian oil sands reserves. To put that in perspective, that 
80% represents about 140 billion barrels -- roughly equivalent to the entire reserves of Iran. 


Canada's Resource 




Canada’s reserves represent the highest free 
enterprise energy source available in the world today 


World Oil 
Reserves 


Accessible 
Oii Reserves 


<ecea»^' 


Of the total 170 bdlion bairels of oil sands reserves, 140 bilhon can be developed 
using in situ SAGD technology. 



If the oil sands were to meet its economic potential in terms of production volumes, maintaining 
shipping through the Strait of Hormuz would not be the threat to American energy supply it 


represents today. 
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SAGD TECHNOLOGY 
Without getting into too much 
technical detail, SAGD 
technology uses horizontal well 
pairs drilled from the surface to 
about 1,000 to 1,500 feet 
beiowthe ground. With a pad 
draining an average 10 to 12 
million barrels from the 
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reservoir, this is now among the lowest ratios of surface disturbance to resource recovery In the oil 
and gas industry anywhere in the world. 


With SAGD technology, In the subsurface wells, the top well injects steam to heat the bitumen, 
allowing it to drain to the lower well where it can be pumped to the surface using conventional 


technology, and then processed 
and shipped to markets. 

About 90% of the water used to 
create steam Is reused, with its 
residua! heat captured for energy 
efficiency. The portion we can't 
recycle is returned to deep, non- 
potable reservoirs similar to 
those from which it was sourced. 
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There are no tailings ponds created and it Is essentiaiiy a closed loop system, in fact, if you toured our 
facilities (and you are invited to so), you would see what looks like a water treatment plant. 

While the environmental performance of SAGD Is solid, we do face some challenges. These 
challenges can be encapsulated in a key metric in our industry - known as the steam-oil ratio, or SOR. 
SOR is the amount of steam we send down the well relative to the amount of crude oil we get back. 

It's an important metric because it captures three other critical measures: 

• The amount of energy we use to create steam and the associated emissions. 

• The amount of water we put through our systems and the required treatment for reuse. 

• And " because we are a business — the costs of energy and water management. 


That simple view underlines why reducing SOR is a major focus of research. 


One of the technologies we 
currently apply to the steam 
side of the equation is 
cogeneration - a very 
efficient process that uses 
clean-burning natural gas to 
produce both steam and 
electricity. The steam is used 


Cogen^tion 
Producing 2 energy products 
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That electricity has a carbon footprint less than half the Alberta grid average, helping to reduce total 
greenhouse gas intensity in the province. In 2011, MEG's cogeneration contribution alone was 
equivalent to taking 80,000 cars off the road. That kind of benefit will continue to grow as cogen 
replaces legacy plants that have reached the end of their useful lives. 


In meg's case, when factoring in the benefits of cogeneration and a low SOR, SAGD can produce a 
barrel with a "wells to wheels" carbon footprint about 15% lowerthan California heavy and about 6% 
lower than the average of U.S. imports. 


Comparing Crudes We!ls-to- 


In situ players using cogeneration produce one 
of the cleanest barrels in the Industry 
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As we look to the future, we are also investigating other innovative technologies. To name just three: 

• Trace amounts of natural gas can be injected Into mature wells to replace a portion of the 
steam energy component and maintain pressure in the reservoir. This substantially improves 
energy efficiency, lowering SORs and driving down emissions. The gas is recovered with the 
bitumen and cycled back into the process. 

• Using "infill wells" guided by high-tech directional drilling, we can place a horizontal collector 
well in the sweet-spot between existing wells, increasing recovery and lowering our SORs. 

• Solvent injection technology is yet another way to improve energy efficiency. That technology 
is well represented on the panel today. 

There are many other examples. To cover them all would require a very large submission, but I would 
underline this point: SAGD is a proven, but still young technology — only about 10 years old on a 
commercial basis. There remains tremendous opportunity for Innovation and improvement to 
further accelerate the strides we've already made. 

Looking at technology opportunities beyond our plant site, we are collaborating with Canadian and 
U.S. research groups to advance technology to customize our export barrels. The goal Is to better 
align those barrels with the configuration of U.S. refineries, offering potentially significant 
improvements In refinery efficiency and economics and the jobs that come with them. 

These technologies can also support more efficient life-cycle fuel use. For example, these barrels 
could be tailored to be an ideal feedstock in the creation of ultra-low sulfur diesel - a friendlier fuel 
option that many U.S. auto makers are now targeting. 

Governments can have a role in encouraging technology acceleration. SAGD itself was pioneered by a 


public-private research partnership: the Alberta Oil Sands Technology and Research Authority, or 
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AOSTRA. AOSTRA pioneered the technology, but It took the coiiaboration of industry expertise and 
capital to develop it to commercial success. Similar efforts, such as "Alberta innovates" represented 
today by Dr. Issac, continue to play an important role in the next generation of innovation. Industry, 
academia and governments - including governments on both sides of our shared border - all have a 
role in driving technology. 

Governments also have a necessary and critical role as regulators. Good regulation must ensure 
protection of the public interest, without being too burdensome or arbitrary as to hinder economic 
growth and damage the public interest. We need to streamline regulatory processes, while still 
maintaining the highest standards. Regulation must be comprehensive - but it must also be efficient 
so that windows of opportunity to invest and innovate are not missed. 


To conclude, innovation, coiiaboration and regulatory efficiency are ail critical to our economy today 


and in the future. Looking at the oil sands industry alone, the prize for the United States is seeing an 


increase in goods and 
services output 
projected to reach $45 
billion per year by 2035 
and the creation of 
nearly half a million 
American jobs in that 
same time frame. 


■ Economic Imp^ctof Canada’s 0?l Sands 



Benefits to tne U S. Econoniy 


$45 billion/year 

On average, U.S. output of goods and 
services will inorease by $45 billion/year 
over the next 25 years due to Increased 
demand from oil sands activity 


485,000 jobs 

©irect, tndireot and induced jobs created 
in the US. by 2035 
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Canada and the United States have a tremendous history working together across our borders to our 
mutual benefit. This has particularly been the case with energy and today I would argue that our 
mutual Interest in economic stability, environmental responsibility and energy security is stronger 
than ever. The focus of this committee on harnessing technology to realize those goals Is entirely 
appropriate and I thank you for your time today. 
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EXECUTIVE SUMMARY 


Background: CERI, a non-profit Canadian energy and environmental research institute, 
examines the impacts of developing Canadian oil sands on the United States' economy. The study 
covers the period from 2009 to 2025 and is based on the 2009 CERI "Economic Slowdown 
Projection". This production forecast envisions raw bitumen production slowly climbing from 
current levels of approximately 1.2 million barrels per day to around 4 million barrels per day in 
2025. CERI estimates the capital investment and operating costs needed during the 2009-2025 
period to achieve this output at $379 billion. This study estimates the impact to the US economy 
of these investments and related oil sands production occurring in Alberta, Canada. 

Results: Canada and the US are major trading partners, and the results clearly show significant 
economic benefits to the US from increased economic activity in Canada. As investment and 
production in oil sands ramps up in Canada, the pace of economic activity quickens and demand 
for US goods and services increase rapidly, resulting in an estimated 343 thousand new US jobs 
between 2011 and 2015. Demand for US goods and services continues to climb throughout the 
period, adding an estimated $34 billion to US GDP in 2015, $40.4 billion in 2020, and $42.2 
billion in 2025. 


National Impacts 

($US Billion) 

- ■ 

2010 

2015 

2020 

2025 

U.S. Output 

23.0 

69.2 

78.5 

80.9 

U.S. Gross Domestic Product 

11.5 

34.0 

40.4 

42.2 















"Thousand Person Year" equates to the number of jobs created, times 1,000, for a given year and for as 
long as the project operates. With regards to the table above, the number of jobs listed indicates the 
number of incremental jobs that are created. For example, between 2011 and 2015 an incremental 343 
thousand jobs are created. 

The benefits of oil sands development do not fall to any one industry or any one region in the US 
but are broadly shared across many industrial sectors and regions. This is because oil sands 
development requires a large quantity of inputs from broad segments of the manufacturing and 
service sectors of the Canadian and US economies. It is this increase in demand for goods and 
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services in both countries, and the Increased trade resulting there from, that broadly increases 
the level of economic activity to the United States. 

Conclusions: Developing the Canadian Oil Sands is a very capital intensive endeavor, requiring 
billions of dollars of investment over the next several decades. This investment would give rise to 
a long-lived, robust period of increased economic activity in Canada. Due to the deep and rich 
trading relationship between Canada and the United States, the US derives significant benefit 
from this increased economic activity across many sectors throughout the United States. 
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CHAPTER 1 
INTRODUCTION 


1.1 Background 

Amidst a global financial crisis, uncertain commodity prices and an unclear geopolitical landscape, 
the public in both the United States and Canada are expecting policy-makers to formulate a 
balanced set of energy and environmental policies. More specifically with respect to the issue of 
Canadian oil sands, a clear understanding of the contribution of oil sands development to the US 
economy in terms of jobs, economic growth and energy security will hopefully inform the public 
debate. This understanding is crucial as the petroleum industry is characterized by capital- 
intensive projects with long lead times. Policy decisions made today can have large impacts on 
investment levels and energy supply for decades into the future, 

Canada's petroleum industry is a significant contributor to both Canadian and US Gross Domestic 
Product (GDP). The petroleum industry has widespread economic impacts that extend far beyond 
the province of Alberta— Canada's largest producer of oil and gas. Investments in new 
developments and expenditures in ongoing operations provide jobs that generate multiplier 
effects across economic sectors and borders, benefiting all regions of Canada and the US.. 

1.2 Objective of the Study 

Canada is one of the most important energy producers in the world and the largest supplier of 
petroleum to the US— a fact that is often not realized. While other regions of Canada are 
attracting a lot of attention and offer tremendous potential for export, the heart of the Canadian 
industry is located in the western province of Alberta. It is well known that Canada's most 
important energy resource is the oil sands, located predominantly in Alberta, but stretches into 
neighbouring Saskatchewan, With an estimated initial volume in-place of approximately 1.7 
trillion barrels of crude bitumen, Canada's oil sands are one of the largest hydrocarbon deposits 
in the world and provide the most secure supply to the US, By year-end 2008, about 10 percent 
(i.e., 170.4 billion barrels) of this volume is recoverable using today's technology. Of this 
recoverable bitumen reserves, 18 percent is accessible through surface mining technologies, 
while the remaining 82 percent requires in situ recovery technologies. 

The oil sands are receiving increasing attention, especially as conventional oil production declines 
and demand for oil increases. As a result, oil sands reserves play an increasingly important role in 
the economic development of Alberta, Canada and the United States. What is often not clearly 
understood is that the large investment in the oil sands industry contributes to increased 
economic activity in the rest of North America by stimulating demand for goods and services 
across a wide range of industries.* The same is true for other investments in the oil and natural 
gas industries in any province, state or territory, be it British Columbia, Texas or Newfoundland. 


‘Inventory of Major Alberta Projects, September 2008. 
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What are the impacts of a certain investment on output of goods and services, GDP, and 
employment? More specifically, what are the economic impacts of hydrocarbon developments on 
key macroeconomic variables such as output, GDP, and employment in a particular state? Is 
there any way to quantify those impacts? How can we study the Impacts of such investments on 
macroeconomic variables in other states? As a result of investment in the oil sands, how many 
new jobs would be created in Ohio? Providing answers to such questions requires economic tools 
sufficiently rich in detail to track economic transactions across industries, regions and 
international borders. 

The Canadian Energy Research Institute (CERI) has conducted a number of Input-Output (I/O) 
analyses, the latest of which was a comprehensive assessment of the contributions of Canada's 
petroleum industry to the Canadian economy in terms of output, employment and government 
revenue, both at the provincial and national levels. Released in July 2009, this study focused 
entirely on Canada. 

The primary objective of this study is to measure the incremental impacts of the development in 
the oil sands Industry and the resulting impacts on ail US states and the US as a whole. The 
current study builds on CERTs previous I/O work, focusing only on the Canadian oil sands 
industry and its Importance to the US economy. In particular, CERI examines the impact that the 
oil sands have on other industries in the US by assessing industry output, GDP, and employment 
impacts. It identifies the direct, indirect, and induced impacts (discussed In Chapter 3) of current 
and future investments in Canada's oil sands industry. 

This study, like its predecessor, utilizes the I/O modeling approach, which Is well established in 
the literature to determine the impacts of investments in an industry on the operations of other 
industries. I/O analysis considers relations between industries in an economy and tracks the 
output of one industry as input into other industries. 

Using the I/O accounts published by Canada's System of National Economic Accounts (CSNEA) 
and Bureau of Economic Analysis's (BEA) Make, Use and Final Demand of the US economy, CERI 
has constructed a United States-Canada Multi-Regional I/O model (UCMRIO) for the US and 
Canada. Appendix A discusses further the details of the methodology. 

CERTs UCMRIO model reveals the details of the economic linkages between the US and Canadian 
economies. For instance, it identifies the GDP impact of investment in the oil sands on the 
economy of Alberta, other Canadian provinces and US regions as well as the national, impacts of 
the total investments and production of each sector of the economy. 

This study sheds light on the Canadian oil sands Industry and its importance to the US economy, 
assisting policy-makers to make informed decisions regarding this industry. Furthermore, it 
informs the public about an important industry that is not well understood. 
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1.3 Structure of the Report 

This report has been structured as follows. Chapter 2 discusses briefly the oil sands industry in 
Canada and addresses several key facts about the Industry. This chapter sets an important 
foundation to understanding this massive and unique resource. Chapter 3 discusses and presents 
the economic Impacts of oil sands development on the US economy. The report also contains two 
appendices. The first discusses in-depth the methodology of this study. It is divided into four 
parts: overall modeling framework, the USMRIO model, data sources and assumptions and 
limitations of the I/O approach. The second provides additional information regarding the 
Canadian oil sands. 
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CHAPTER 2 

OIL SANDS INDUSTRY IN CANADA 

This chapter discusses the oil sands industry in Canada. It is divided Into two sections: 
background and oil sands production and investment projection. A discussion of crude bitumen 
reserves and mineable crude bitumen reserves (under active development) are in Appendix A. 

2.1 Background 

As reserves and production of conventional crude oil decline, unconventional resources have 
moved to center stage in Canada, and are becoming increasingly important to the global oil 
industry. As previously mentioned, with an estimated initial volume in-place of approximately 1.7 
trillion barrels (269 billion m^) of crude bitumen, Canada's oil sands are one of the largest 
hydrocarbon deposits in the world. ^ While not quite matching Saudi Arabia's conventional oil 
reserves, the enormous remaining established reserves of Canada's crude bitumen places Canada 
in the top tier of the world's oil reserves (see Figure 2.1). ^ The resource places Canada second 
to only Saudi Arabia in total reserves, cutting the Organization of Petroleum Exporting Countries' 
(OPEC's) share of world oil reserves by more than 10 percent. 


^Alberta Energy and Utilities Board, Alberta's Reserves 2005 and Supply/Demand Outlook 2006 - 2015, June 
2006. Latest numbers from Alberta Energy indicate that, due to production, proved oil sands reserves are 
170.3 billion barrels. The disparity does not affect the results. 

^The BP Group, BP Statistical Review of World Energy 2003, www.bo.com . Saudi Arabia's proved oil 
reserves at the end of 2002 stood at 261.8 billion barrels. Proved reserves are generally taken to be those 
quantities that geological and engineering information indicates can be recovered in the future from known 
reservoirs under existing economic and operating conditions with reasonable certainty. 
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Figure 2.1 

The Top Five World Proven Reserves 



SOURCES: (1) Statistical Series 2003-98, Alberta's Reserves 2005 and Supply/Demand Outlook 
2006-2015, (AEUB); and (2) BP Statistical Review of World Energy 2006. 


Predominantly located in northern Alberta in the Western Canada Sedimentary Basin (WCSB), 
Canada's oil sands resources are spread across more than 140,000 square kilometers (see Figure 
2.2).'' They are primarily contained in sand and carbonate formations that are located in the 
following areas; 

• Athabasca in the northeast; 

• Cold Lake in the east-central; and 

• Peace River in the northwest parts of the province. 


'* Oil sands deposits also exist in Saskatchewan. 
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Figure 2.2 

Oii Sands Areas in Alberta 



SOURCE: Alberta Department of Energy. 

The oil sands areas In fact stretch east into the neighbouring province of Saskatchewan. As their 
timescale is not within the scope of this study and are still being delineated, they are not included 
in this study. However, while far less known than its Albertan counterpart, oil sands in 
Saskatchewan are attracting a great deal of attention as well and it is important to discuss them 
briefly. The oil sands in Saskatchewan are found in the lower cretaceous Dina Formation, which 
extends from Alberta's McMurray Formation. 

The first interest in Saskatchewan's oil sands took place from 1974 to 1976 in Clearwater River 
Valley, Icxrated in the northwestern part of the province. During that period, drilling activity 
started by Shell Canada and Gulf Canada in which they identified the bitumen deposits. 
Exploitation of the resource, however, was ruled uneconomic due to technological limitations. 
Nearly thirty years later, in June 2004, the interest for the oii sand deposits in the region was 
renewed, when Powermax Energy Inc. of Calgary acquired approximately 570,000 hectares, 
north of the Clearwater River.^ The area of interest, located along the Alberta-Saskatchewan 
border, is just north of the Cold Lake Weapons Range. Oilsands Quest Inc. later acquired these 
land permits, in which they relinquished 228,000 hectares and soon after started drilling 
exploration wells in the remaining 342,000 hectares of the region. By November 2007, 221 wells 
have been drilled and an initial report of about 1.5 billion barrels of bitumen was noted and in 
June 2008, Oilsands Quest nudged that number up to 6.6 billion barrels. The area of the original 
discovery by Oilsands Quest is now called the Axe Lake Discovery in which three reservoir test 
sites began construction in March of 2008 and plans for placing horizontal wells should 
commence in 2009. 


^ "Oil Sands in Saskatchewan", Saskatchewan Industry and Resources, 2005. 
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The remainder of the report focuses on the oil sands in Alberta. 

Canada's oil sands are composed of approximately 80 to 85 percent sand, clay and other mineral 
matter, 5 to 10 weight percent water, and anywhere from 1 to 18 weight percent crude bitumen. 
Bitumen content greater than 12 percent is considered rich, while anything less than 6 percent is 
poor and not usually considered economically feasible to develop. 

In the Athabasca region, the oil sands are hydrophilic or "water wet”. A thin film of water, which 
is surrounded by crude bitumen, envelops each grain of sand. The sands are unconsolidated with 
grain-to-grain contact. Being silica quartz, the sands are extremely abrasive, thus posing 
significant challenges in the mining and extraction processes. Early developers of the oil sands 
experienced the challenges associated with this abrasive product, damaging pipelines and 
equipment. This resulted in alternative methods to transport the bitumen in pipelines, such as 
creating bitumen enhulsions and adding large quantities of water into pipelines for hydro 
transport. These and other innovative initiatives helped turn the resource into a viable source of 
oil. 

Crude bitumen is a thick, viscous crude oil that, at room temperature, is in a near solid state. The 
definition used in the industry is that crude bitumen is "a naturally occurring viscous mixture, 
mainly of hydrocarbons heavier than pentane, that may contain sulphur compounds and that, in 
its naturally occurring viscous state, will not flow to a well".* 

The term crude bitumen generally refers to petroleum with a density greater than 960 kilograms 
per cubic meter. ^ In fact, much of the bitumen in Canada's oil sands deposits has densities that 
exceed 1,000 kg/m^ (API Gravity of less than 10 degrees). Because of its high gravity and high 
viscosity characteristics, crude bitumen may be blended with a light hydrocarbon liquid 
(condensate) before it is shipped to markets by pipeline. 

Table 2.1 compares the densities of a number of crude oil types, including blended bitumen from 
Athabasca and Cold Lake. 


*Alberta, Canada, OH Sands Conservation Act, Section l(lXc), Alberta Statutes and Regulations. Note that 
more than 100 thousand b/d (16,000 m^d) of crude bitumen from the Cold Lake and Athabasca Oil Sands 
Areas was produced using primary production techniques during 2002, in apparent contravention of this 
definition. 

' Alberta Department of Energy, httD://www.enerov.Qov.ab.ca/OilSanris/793.asD . February 2008. 
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Table 2.1 

Crude Oil Densities (kg/m3) 


Crude Oil Type Density 


Athabasca Crude Bitumen 

1,015 

Cold Lake Crude Bitumen 

1,009 

Maya 

921 

Athabasca Bitumen Blend 

919“ 

Cold Lake Bitumen Blend 

919“ 

Bow River Blend 

894 

Arab Light 

858 

Bonny Light 

841 

West Texas Intermediate 

827 

Federated Light 

826 

Commercial Condensate 

720 


“Athabasca and Cold Lake Bitumen Blends are derived by adding diluent to crude bitumen to reduce 
viscosity prior to being transported by pipeline. The most commonly used diluent is very light natural gas 
liquid (C5+ or pentanes plus), which is a by-product of natural gas processing. A condensate diluent 
typically constitutes 2A-32 percent of the bitumen blend. 

Sources: (1) Markets for Canadian Bitumen-Based Feedstock, CERI Study No. 101; and (2) Alberta Research 
Council Open File Report 1993-25. 

Because of the nature of oil sands, two different methods are used to produce oil from the oil 
sands - surface mining and in-situ - or producing in place. Currently a majority of the oil derived 
from oil sands being produced are by surface mining, although only about 20 percent of oil sands 
are recoverable through this method. This method is used when bitumen is close to the surface. 

The remaining 80 percent of resources are recoverable through in-situ technology. This method 
is employed when the bitumen deposits are further underground. Most in-situ operations use 
steam-assisted gravity drainage (SAGD). This involves pumping steam underground through a 
horizontal well to liquefy the bitumen and pump it to the surface. Current investments in 
advanced technology will make this method of extraction more widely used in the years to come, 

2.4 Oil Sands Production and Investment Projections 

The oil sands production and investment forecast used in this study are based heavily on an oil 
sands briefing entitled "The Eye of the Beholder: Oil Sands Calamity or Golden Opportunity?" 
released by CERI in February of this year. In late 2008, CERI released® updated oil sands 


® D. McColl, M. Slagorsky, "Canadian Oil Sands Supply Costs and Development Projects (2008 - 2030)", 
Study No. 118, November 2008: http://www.ceri. ca/#OilSand5lndustrvUpdate . January 29, 2009. 
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projections.® The landscape has, however, dramatically changed since then; these sentiments are 
shared and reflected in the useful briefing released in February 2009. 

Various proponents of oil sands projects have withdrawn their applications, announced delays 
and/or placed their proposed projects on hold until the economy rebounds and the investment 
can generate a reasonable rate of return. Figure 2.3 represents CERI's outlook for oil sands 
production. 


Figure 2.3 

Bitumen Production Capacity, Million Barrels per Day (MMbpd) 



Probable Production Range — — CERI Reference Case 

•'“^'“■•CERI Unconstrained Projection (2008) '—“—'CERI 2009 Economic Slowdown Projection 


In 2008, CERI was projecting a potential for oil sands production of over 5 million barrels per day 
(MMbpd) by 2015, and over 6 MMbpd by 2030. It was our opinion that the likely development 
path of the oil sands would be far lower than the CERI Unconstrained Projection (2008). The 
CERI Reference Case Projection (2008) indicated 3.4 MMbpd of bitumen production by 2015, 
increasing to just under 5 MMbpd by 2025. In the 2008 report, CERI provided a global slowdown 
case: based upon information available in late October, relating to both the global slowdown and 
the initial signs of an eventual slowdown in the oil sands. While these data are not presented in 


® The values that are presented in this briefing reflect the "name plate capacity" for the oil sands and will be 
higher than actual production. While a facility is built fbr a certain capacity, it typically doesn't achieve that 
level of production on a constant basis. There is a litany of reasons why this is the case, and discussing it 
goes beyond the scope and purpose of the briefing. Actual production values are only slightly under the 
name plate capacity. 
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this report, CERI has updated the scenario and it is now presented as the "CERI 2009 Economic 
Slowdown Projection". 

The slowdown projection reflects a scenario in which the price of oil stays below US$60 wn/bbi 
for most of 2009 and the credit markets stiil lack liquidity. Under this projection, economic 
recovery begins In early 2010, as Indicated by the previously provided oil price forecast, and 
liquidity slowly starts to return to the economy. In conjunction with the economic recovery, oil 
sands development stalls until 2013, with no major growth until 2015. Previously announced and 
approved (by government) projects remain delayed, and some remain in peril. This scenario is 
similar to what is currently taking place in the oil sands industry. 

While the price of oil and the global economy are expected to rebound in 2010, it will take 
another two years before oil sands production growth resumes. CERI assumes this resumption to 
be limited to established oil sands projects and others with adequate financing in place prior to 
the credit collapse of 2008; it takes at least two years for most mining and in situ projects to 
start production after construction begins. However, many projects will not start construction in 
2010, but will begin a reassessment and refinancing period that could take several years. Some 
projects are likely to be deferred until 2015, which will create a further backlog in projects, 
pushing those with 2015 plans (as announced in 2006 to early 2008) beyond 2020. 

While CERI does not anticipate a rapid recovery and explosion in growth, as many had previously 
projected, we have included a margin of error in our projections, as indicated by the grey area on 
Figure 2.3. This reflects the Probable Production Range for oil sands development, which Is highly 
dependent upon the recovery in the price of oil and increased liquidity in the capital markets. In 
2015 the total production band is 1.9 to 2.9 MMbpd, which broadens by 2025 to 3,5 to 5.1 
MMbpd. 

Figure 2.4 depicts the total capital expenditure on new oil sands projects (i.e., excluding ongoing 
or sustaining capital) for the period 2009 to 2020. 


Upon request, annual capital spending beyond 2020 is available to organizations that purchase(d) our 
2008 report. 
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Figure 2.4 

Oii Sands Capital Investment (2008 $Billions) 



I dCERI Unconstrained Projection (2008) □ CERI Reference Case Projection (2008) Q CERI 2009 Economic Slowdown Projection j 


As is apparent, capital spending peaks that were previously projected are not likely to occur over 
the next 11 years. Oil sands spending will be modest, and at a level that CERI believes the 
Canadian economy can easily absorb (based upon historic oil sands spending). 

The harsh reality is the total "loss" of investment that CERI is estimating. While part of this is a 
direct result of the economic slowdown, it cannot be solely attributed to the slowdown; there are 
other factors involved, such as labour and equipment availability. Another way to look at the 
"loss" is as a gain that is created by the existence and development of the oil sands. The CERI 
2009 economic slowdown projection indicates that $218 billion will be invested in the oil sands 
for new production. This is $97 billion less (the "loss") than previously projected under the CERI 
reference case projection (2008) and a shocking $241 billion less than the CERI unconstrained 
projection (2008). 


“ The previous peaks were over $70 billion in 2011 for the CERI Unconstrained Projection (2008), and over 
$40 billion in 2013 for the CERI Reference Case Projection (2008), 
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CHAPTER 3 

IMPACTS ON THE UNITED STATES' ECONOMY 


This chapter describes the modeling process (for a more detailed discussion, refer to Appendix B) 
and impact of Canadian oil sands development on the United States at both the national and 
state levels. In particular, US economic impacts (industry output, GDP and employment) 
associated with Canadian oil sands investment and operations are presented. 

3.1 Overall Modeling Framework 

Input/Output (I/O) Analysis was chosen as the most appropriate way to analyze the impact on 
the US economy of oil sands development. An I/O analysis looks at the relationships between 
various industries in an economy and how the output of one industry feeds into another industry 
as an input. This shows us how one industry is dependent upon another for its inputs. For each 
industry, it displays from which industries its inputs come from and to which industries its output 
goes. 

An I/O analysis lets you examine the impacts that happen to an industry because of the activity 
in another Industry. For example, in this analysis CERl examined the impact that the oil sands 
development and production has on industries in the US economy by looking at: output (goods 
and services), GDP, and employment at the national and state levels. Investments in oil sands 
leads to increased demand, for example, for manufactured goods from Ontario and several US 
states, including heavy machinery and large trucks. This increase in demand leads to increased 
demand from other industrial sectors in other Canadian provinces and US states. 

Changes in economic variables (e.g., GDP) are the sum of three distinct impacts: direct, indirect, 
and induced. Of course, there are the o'/reef costs and employment associated with development 
of oil sands consisting for example of geophysical expenditures, drilling, and facilities construction 
for In Situ development. Next, there is a long term effort associated with extraction of the 
resource. At the end of the field's useful life, there are another set of activities associated with 
site restoration. 

Each of these direct activities generate demands for the goods and services produced in other 
sectors, such as steel pipe, electricity, transportation, financial services and numerous other 
sectors. These inter-industry transactions, or indirect effects, are captured in the input-output 
tables published for the United States periodically by the Bureau of Economic Analysis (BEA) of 
the US Department of Commerce. 

Both the direct and indirect activities raise income levels, giving rise to a third set of induced 
effects in response to this increased income. The sectoral breakdown of this activity generally 
reflects broad patterns of consumer spending based on the Consumer Expenditure Survey data 
maintained by the Bureau of Labor Statistics (BLS). 
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A multistage process was used to build the US-Canada Multi-Regional I/O Model (UCMRIO). 
First, CERl developed a Multi-Regional I/O model for Canada. This model identifies domestic 
trade flows for Canada covering Canada's 10 provinces and 3 territories based on Statistics 
Canada data. Next, the US I/O tables, constructed using the I/O tables issued by the Bureau of 
Economic Analysis (BEA), were connected to the Canadian I/O model, thus creating the UCMRIO, 
The UCMRIO simulates the trading patterns between each Canadian province and territory with 
the US economy. 

The last step was to take the aggregate impacts on the US economy (national level) reported by 
the UCMRIO and disaggregate those impacts to the state level. This was done by constructing a 
series of disaggregating coefficients to allow CERI to depict the economic impacts of Alberta's oil 
sands developments on each US state. 

I/O models, while extremely useful for gaining insight into the linkage between sectors and 
regions in an economy, have limitations. This is due to three reasons. First, I/O coefficients are 
based on value relationships between one sector's outputs to other sectors. This could change 
overtime, thus changing the results. Second, the I/O approach assumes that there are no supply 
or resources constraints. Third, an I/O model is incapable of representing the feedback 
mechanism between price change, investment and production. Because of these factors, they 
are typically used to characterize an economy over a short period of time. In this analysis, a 
period of 17 years was examined (2009-2025). 

3.2 Data and Assumptions 

As mentioned above, data for the Canada Multi-Regional I/O model came from Statistics Canada. 
The data for the US I/O model came from the Bureau of Economic Analysis (BEA). Oil prices are 
assumed to remain at current levels for the next year, eventually rising which results in an 
average over the analysis of US$100/barrel Wn.‘^ 

Oil sands production is based upon CERI's Economic Slowdown Projection, an arguably 
conservative assumption. In this scenario, raw bitumen production exceeds '1. 3 million barrels 
per day (MMBPD) by 2030 and remains constant thereafter (see Figure 2.3). SCO production 
reaches 2.5 MMBPD by 2030 and remains constant thereafter. In this scenario, oil sands 
development is curtailed from its potential (unconstrained) development by various factors: oil 
prices, resources, regulatory. Flowever, it is assumed that there are no barriers to entry into the 
US. 

Based on the capital costs in Table 3.1, the investment required to meet the production forecast 
in the Economic Slowdown Projection is $218 billion (US$). In the peak year of investment 
(2015), approximately $25 billion in new investment is required and $7 billion in operating costs 
(see Figure 3.1). 


Expressed as an annual average price of CERI's long range oil price forecast (real dollars) over the next 
25 years, 

http://www.ceri.ca/Publications/docunnents/CERIOiiSandsBriefingFebruary2009.pdf 
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Table 3.1 

Capital Costs^'' (based upon late 2008 estimates expressed in US$/barrel of capacity) 


In situ 

US$29,000 

Mining and Extraction 

US$90,000 

Stand-alone upgrading 

US$58,000 

Integrated Mining and Extraction and 
Upgrading 

US$127,000 


Figure 3.1 

Investment Required to Meet Production Scenario 
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Source: www.ceri.ca/Publications/documents/CERIOilSancl5BriefinaFebruarv2009.Ddf 



It is important to note that investment and operation expenditures are initially determined on a 
project basis, totaled and allocated to the production type level (i.e. mining and extraction. In 
Situ, integrated mining, extraction and upgrading and stand alone upgrader). These dollars are 
used in the model to "shock" the Alberta economy in various sectors (coincident shocks) 
including the Oil Sands, the Construction, the Refinery, and the Manufacturing sectors. These 
shocks are considered at the field plant outlet, or to the upgrader outlet for a stand alone 
upgrader, and include bitumen and SCO products. The relationship between the Oil Sands 
industry and the Pipeline and Refining industries is captured in the base economy and thus 
shocks on the supply side results in impacts on these and other industries. The US sectors are 


” Capital costs derived from publicly announced project estimates and local market participants and where 
necessary inflated to 2008 dollars utilizing the Nelson-Farrar Refinery Cost Index. Refer to the CERI report 
"Canadian Oil Sands Supply Costs and Development Projects (2008-2030)" November 2008 
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represented in the model as the 14th segment (10 Canadian provinces + 3 territories + US). 
Investment shocks in Alberta result in impacts to the US economy at the sector level. The BEA 
data is used to link these shocks on the US sectors to the US state and US industry levels. Thus 
refinery upgrades to handle oil sand crudes are not directly handled by the model but generic 
refiner upgrades would be associated with the indirect impact relationship between the 
investment shocks and the refinery sector (both in Canada and the US). In other words, 
investment and operating dollar shocks are only done to Alberta industries; no direct shocks are 
made to the US sectors. Hence, the economic impacts reported herein do not capture the direct 
investments in US refineries that may be undertaken to process increased crude oil from Canada. 

3.3 Results 

Canada and the US are major trading partners, and the results clearly show significant economic 
benefits to the US from increased economic activity in Canada. As investment and production 
ramps up in Canada, the pace of economic activity quickens and demand for US goods and 
services increase rapidly, resulting in an estimated 343 thousand new US jobs between 2011 and 
2015. Demand for US goods and services continues to climb annually throughout the period, 
adding an estimated $34 billion to US GDP in 2015, $40.4 billion in 2020, and $42.2 billion in 
2025. As explained earlier, these are the sum of direct, indirect and induced impacts. 


Table 3.2 

Impact on US Output, GDP, and Employment 



"Thousand Person Year" equates to the number of jobs created, times 1,000, for a given year and for as 
iong as the project operates. With regards to the table above, the number of jobs listed indicates the 
number of incremental jobs that are created. For example, between 2011 and 2015 an incremental 343 
thousand jobs are created. 
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The economic benefits of oil sands development and production do not fall to one industry but 
are broadly shared across many industrial sectors. Table 3.3 shows the increase in output of 
goods and services from various US industrial sectors due to the development and production of 
Canadian oil sands. On average, US output of goods and services increases by $62 billion per 
year over the period of analysis, 2009- 2025. Although all US economic sectors gain In output, 
"Other manufacturing" has the greatest increase In output, followed by "Finance, Insurance, and 
Real Estate". An example of the increase in "Other Manufacturing", is the increased 
production of heavy trucks in the US that are used to transport the oil-bearing sand. The mines 
in Alberta's Wood Buffalo region are the largest surface mines in the world, with equipment sized 
to match. Steel products that would generally be manufactured in western Canada from scrap 
steel include casing, tubing and other welded pipe; I-beams, tubular beams and other simple 
structural components. More sophisticated and metallurgically-altered steel products would be 
imported from the United States (primarily the upper Midwest) and overseas, or else 
manufactured In Ontario from steel produced in Ontario using metallurgical coal imported from 
the United States (primarily Appalachia). Some of the manufactured products that are likely to 
be sourced in the upper Midwest include trucks, shovels, dump hoppers, conveyer equipment, 
pumping equipment, tanks, and some boilers and chemicals. 


The increase in US sectoral output due to Canadian oil sands development increases the demand for oil 
and natural gas. It was beyond the scope of this study to determine the share of the increased oil and 
natural gas demand that would be met from increased domestic production, and hence oil and natural gas 
sector results are not available. 
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Table 3.3 

Change in US Output by Industry 


Change in Output by Industry 
(SUS Million) 

2010 

2015 

2020 

2025 

Annual 

Average 

Forestry, fishing, agriculture and other 
activities 

494 

1,598 

1,517 

1,414 

1,253 

Mining, except oil and gas 

230 

655 

"848 

” 921 

643 

Support activities for mining 

372 

1,061 

1,373 

1,492 

1,041 

Utilities - -TiM??;';-,--:. 

429 

1,259 

1,514 


1,171 

Construction 


940 

1,147 

1,212 

881 

Refinery 


”^'3,021 

1,411 

1,467 

1,878 

Petrochemical 

721 

2,191 

2,452 

2,495 

1,929 

Other Manufacturing 

5,693 

18,396 

18,644 

17,533 

14,925 

Wholesale Trade 

1,118 

3.432 


3,728 

2,953 

Retail Trade 

947 

2,794 

3,383 

3,559 


Transportation and Warehou^ng 

867 

2,581 

2,967 


2,328 

Information and Cultural Industries 

993 

2,939 

3,538 

3,713 

2,725 

Finance, insurance, Real Estate and Rental 
and Lea^ng 

5,082 

14,412 

19,064 

20,825 

14,351 

Profossonal, Scientific and Technical 
Services 

1,521 

4,444 

5,507 

5,853 

4,211 

Administrative and Support, Waste 
Management and Remediation Services 

970 

2,848 

3,483 

3,684 

2,673 

Educational Services 


2~89' 

'""342'' 

358 

265 

Health Care and Social Assignee 

164 

482 ' 

586 

619" 

451 

Arts. Entertainment and Recreation 

245'" 

722 

877 

924 

674 

Accommodation and Food Services 

793 

2,317' 

2,870 

3,052 

2 nF 

Other Services and Non-Profit organisations 

761 

2,293'' 

2.625 

2, '699 

2,052 

Government Sector 

170 

muigiQ 

606 

' 639 ' 

466 

Total 

23,012 


78,463 

80,876 

61,668 


"Annual Average" equates to the total increase in output over the 17 year forecast divided by 17 years. 


Table 3.4 tells a similar story but with regard to various sectors' contribution to the increase in 
GDP. The difference between the two measures, output and GDP is due to the standard 
procedure foilowed in estimating national accounts. GDP accounts only for value added during 
the production processes and excludes intermediate gcxxJs, which are produced not for final 
consumption but for use as inputs in the production of other goods and services. 
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Tabie 3.4 

Change in US GDP by Industry 




2010 

2015 

2020 

2025 

Annual 

(GDP) SU5 Million 


Average 

Forestry, filing, agriculture and other 
activities 


185 

697 i 

567 

529 

469 

Mining, except oil and gas 


121 

345 

447 

486 

339 

Support activities for mining 


174 

495 

641 

697 

486 

Utilities 


258 

758 : 

912 

964 

705 

Construction 


160 t 

471 

676 

607 

441 

Refinery 


150 

442 

206 

215 

275 

Petrochemical 


212 i 

646 ^ 

723 

736 

569 

Other Manufacturing 


1,660 t 

5,040 ^ 

5,108 

4,803 

4,089 

Wholesale Trade 


836 

2,567 

2.775 

2,789 

2,209 

Retail Trade 


662 

1,926 

2,331 

2,462 

1,793 

Tran^ortatidn and Warehousing 


460 i 

1,340 

1,540 

1,603 

1,208 

Information and Cultural indu^ries 


462 i" 

1,369 

1,648 

1,729 

1,269 

Finance, Insurance, Real Estate and Rental 
and Lea^ng 


3,398 

9,636 

12,745 

13,923 

9,595 

Profo^ionai, Scientific and Technical 
Services 


931 

2,721 

3,372 

3,584 

2,579 

Adminl^ratlve and Support, Waste 
Management and Remediation Services 


658 , 

1,931 i 

2.361 

2,497 

1,812 

Educational Services 


58 ; 

172 

204 

213 

158 

Health Care and Social Assistance 


102 i 

299 

364 

385 

280 

Arts, Entertainment and Recreation 


164 ^ 

1«4,. 

563 

683 

425 

Accommodation and Food Services 


408 i 

1,192 : 

1,476 

1,670 

1,129 

Other Services and Non-Profit organisations 


4^4^ 

1.246 I 

1,429 

1,469 

1,116 

Government Sector 


107 

316 

382 

404 

296 

Total 


11,461 

33,963 

40,369 

42,237 

31,240 


“Annual Average" equates to the total Increase in output over the 17 year forecast divided by 17 years, 


Table 3.5 shows changes in sectoral employment in the US due to development and production 
of Canadian oil sands. The table shows the number of new jobs created. For example, between 
2011 and 2015, an additional 57.7 thousand jobs are estimated to be created in "Other 
Manufacturing". Building on the earlier example, a portion of the increase in demand for workers 
in "Other Manufacturing" represents the need for workers to build the heavy trucks and other 
equipment imported into Canada from the US for use in the production and processing of the oil 
sands. As the capital investment tapers off between 2021 and 2025, the need for new jobs 
diminishes and the sector loses 5 thousand of the 85 thousand jobs that had been created since 
2009 for a net gain in employment in the sector of 80 thousand over the life of the project This is 
because CERI projections of oil sands investment are based on actual project announcements 
and these do not go beyond 2025. 
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Table 3.5 

Change in US Employment by Industry 



2009 - 

2010 


2011 - 

2015 


Note: "Thousand Person Year" equates to the number of jobs created, times 1,000, for a given year and for as 


7.3 

16.3 

(1.2) 

(1.6) 

1.3 

2.4 

1.1 

0.4 

1.9 

3.4 5 

1.6 

0.6 

0.7 

1.4 s 

0.4 

0.1 

4.0 

7.8 

2.6 

0.8 

0.6 

1.1 

(0.9) 

0.0 

1.4 

2.9 

0.5 

0.1 

25.8 

57.7 i 

1.1 

(5.0) 

9.8 

20.2 1 

2.4 

0.2 

19.2 

37.4 i 

11.9 

3.6 

6.7 

13.2 

3.0 

0.9 

4.1 

8.0 

2.5 

0.7 

23.8 

43.7 

21.8 

8.2 

11.3 

21.7 

7.9 

2.6 

11.3 

21.9 

7.4 

2.3 

2.2 

4.3 

1.2 

0.3 

2.9 

5.5 S 

1.8 

0.6 

6.0 

11.7 1 

3.8 

1.2 

15.1 

29.0 

10.5 

3.5 

14.7 

29.3 ; 

7.2 

1.7 

2.0 

3.8 

1.2 

0.4 

171.9 

342.7 

87.8 

21.7 


long as the project operates. With regards to the table above, the number of jobs listed indicates the number of 


incremental Jobs that have been created. For example, between 2011 and 2015 an Incremental 343 thousand 


jobs have been created, 57.7 thousand of which are estimated to be created in "Other Manufacturing". These jobs 


are the sum of direct, indirect and induced employment impacts. 


Just as the benefits of Canadian oil sands development and production do not fall solely to one 
US economic sector, nor do they fall to just one region of the country. Table 3.6 shows that 
industrial output increases around the country. For example, the increase in industry output in 
Michigan ($2 billion in 2015) captures the increased production of heavy trucks for oil sands 
development along with other goods and services. Similarly, Table 3.7 shows the change in GDP 
by state. 
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Table 3.6: Change in Industry Output by State 


Change in Industry 
Output by State 
(&US Million) 

20i0 

2015 

2020 

2025 

Annual 

Average 

Alabama 

275 

837 

936 

950 

736 

Alaska 

58 

169 

200 

211 

156 

Arizona 

404 

1,210 

1,421 , 

1,470 

1,100 

Arkansas 

159 

486 

544 

550 

427 

California 

3,228 

9,691 

10,755- 

11,092 

8,545 

Colorado 

374 

1,114 

1,306 : 

1,359 

1,015 

Connecticut 

340 

1,014 

1,200 : 

1,246 

928 

Delaware 

102 

299 

356 

376 

277 

Disb'ict of Columbia 

98 

286 

353 

374 

270 

Florida 

1,062 

3,151 

3,763 

3,938 

2,906 

Georgia 

605 

1,821 

2,110 

2,174 

1,641 

Hawaii 

77 

227 

273 

289 

211 

Idaho 

95 

289 

325 ■ 

329 

255 

Illinois 

1,027 

3,083 

3,544 

3,658 

2,769 

Indiana 

487 

1,494 

1,638 

1,649 

1,295 

Iowa 

234 

719 

800 

806 

629 

Kansas 

198 

601 

661 

673 

525 

Kentucky 

274 

835 

925 

937 

730 

Louisiana 

535 

1,583 

1,376 

1,433 

1,246 

Maine 

69 

208 

241 

247 

187 

Maryland 

353 

1,049 

1,251 

1,308, 

966 

Massachusetts 

593 

1,784 

2,084 ' 

2,149 

1,615 

Michigan 

679 

2,069 

2,319 , 

2,355 

1,821 

Minnesota 

442 

1,33r 

1.497 I 

1,533 

1,181 

Mississippi 

153 

464 

493 ’ 

503; 

399 

Missouri 

362 

1,096 

1.255 ^ 

1,286 

979 

Montana 

52 

155 

178 

186 

140 

Nebraska 

128 


439 

447 

344 

Nevada 

199 

585 

713 I 

753 

548 

New Hampshire 

94 

283 

328 ; 

337 

255 

New Jersey 

708 

2,103 

2,480 ’ 

2,591 

1,925 

New Mexico 

130 

393 

441 

451 

347 

New York 

1,703 

5,015 

6,101 

6,433 

4,687 

Nortii Carolina 

698 

2,130 

2,410 

2,444 

1,883 

North Dakota 

47 

144 

159 

162 

126 

Ohio 

807 

2,454 

2,733 : 

2,779 

2,154 

Oklahoma 

228 

683 

755 

782 

602 

Oregon 

394 

1,228 

1,336 

1,321 

1,053 

Pennsylvania 

848 

2,552 

2,921 

3,009 

2,285 

Rhode Island 

67 

201 

238 . 

248 

184 

South Carolina 

238 

724 

823 ■ 

837 

642 

South Dakota 

57 

173 

197 : 

201 

154 

Tennessee 

415 

1,263 

1,426 T 

1,4K 

1,118 

Texas 

2,087 

6,275 

6.834 : 

7,033 

5,475 

Utah 

177 

530 

605 ^ 

626 

475 

Vermont 

42 

127 

145 : 

147 

113 

Virginia 

555 

1,659 

1,955 5 

2,028 

1,513 

Washington 

486 

1,462 

1,651 : 

1,700 

1,300 

West Virginia 

93 

276 

324 

339 

252 

Wisconsin 

418 

1,282 

1,438 i 

1,451 

1.126 

Wyoming 

58 

169 

206 ) 

219 

159 

Total US 

23,012 

69,173 

78,463 ; 

80,876 

61,668 
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Table 3,7: Change in State GDP ("Value-Added") 



2010 

2015 

2020 

2025 

Annual 


Avera^ 

Alabama 

128 

384 

448 

464 

348 

Alaska 

30 

87 

106 

113 

82 

Arizona 

213 

629 

759 

797 

584 

Arkansas 

74 

224 

259 

267 

201 

California 

1,576 

4,672 

5,523 

5,783 

4,287 

Colorado 

198 

583 

704 

740 

542 

Connecticut 

181 

533 

648 

683 

498 

Delaware 

57 

165 

205 

219 

157 

District of Columbia 

59 

171 

212 

225 

162 

Florida 

604 

1,776 

2,164 

2,285 

1,663 

Georgia 

316 

938 

1,117 

1,167 

863 

Hawaii 

45 

131 

161 

171 

124 

Idaho 

45 

135 

157 

162 

122 

Illinois 

529 

1,567 

1,871 

1,960 

1,445 

Indiana 

210 

635 

729 

749 

569 

Iowa 

107^ 

322 

371 

382 

289 

Kansas 

92 

275 

319 

331 

249 

Kentucky 

124 

373 

432 

446 

336 

Louisiana 

183 

540 

5^1 

606 

471 

Maine 

36 

106 

127 

133 

98 

MarylamI 

197 

580 

706 

746 

543 

Massachusetts 

307 

910 

1,096 

1,149 

844 

Michigan 

320 

960 

1,124 

1,164 

872 

Minnesota 

216 

644 

758 

789 

588 

Mississippi 

68 

202 

232 

241 

182 

Missouri 

182 

542 

640 

M6 

496 

Montana 

27 

81 

97 

102 

75 

Nebraska 

63 

189 

220 

228 

171 

Nevada 

113 

330 

407 

432 

312 

New Han^shire 

48 

144 

172 

180 

133 

New Jersey 

387 

1,140 

1,381 

1,456 

1,063 

New Mexico 


179 

211 

220 

164 

NewYork 

978 

2,856 

3,540 

3,766 

2,708 

North Carolina 

324 

971 

1,139 

1,179 

883 

North Dakota 

23 

68 

78 

81 

61 

Ohio 

379 

1,135 

1,327 

1,375 

1,031 

Oklahoma 

107 

317 

373 

391 

290 

Oregon 

162 

493 

558 

566 

436 

Pennsylvania 

428 

1,271 

1,512 

1,582 

1,170 

Rhode Island 

36 

107 

131 

138 

101 

South Carolina 

115 

345 

406 

421 

314 

South Dakota 

29 

86 

102 

106 

79 

Tennessee 

200 

598 

701 

726 

544 

Texas 

954 

2,835 

3,304 

3,447 

2,577 

Utah 

89 

262 

314 

329 

242 

Vermont 

20 

60 

71 

74 

55 

Virginia 

296 

876 

1,058 

1,112 

815 

Washington 

245 

728 

862 

901 

668 

West Virginia 

47 

139 

168 

177 

129 

Wisconsin 

192 

579 

674 

695 

523 

Wyoming 

30 

87 

108 

116 

83 

Total US 

11,451 

33,963 

40,359 

^237 

31,240 
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Employment increases across the county with some of the largest impacts occurring in California 
(43 thousand jobs created between 2011 and 2015), Florida (20 thousand jobs created between 
2011 and 2015), and Texas (27 thousand jobs created between 2011 and 2015). These US jobs 
are created by the indirect and induced impacts of Canadian oil sands development and 
production. 

Table 3.8 Change in State Empioyment. 


Incf uniunt<.il 
Employniunt by State 
Thousand Put son Yeai 

20J0 

■ 

2011- 2016- 2021- 

2015 2020 202S 

Aiabain.! 

2.6 

5.2 


1.1 

0.2 

Alaska 

0.5 

0.9 


0.2 

0.1 

Ai izona 

3 1 

6.5 


1.9 

0.5 

Ai kansas 

1 6 

3.2 


0.7 

0.1 

Califor nia 

21 6 

43.2 

10.6 

2.5 

Colorado 

3 0 

6.0 

1.7 

O.S 

Connuctiriit 

2 0 

4.0 

1.1 

0.3 

Dulawaie 

0 5 

1.0 

0.3 

0.1 

District of CdiinM* 

0.6 

1.2 

0.3 

0.1 

Florida 

10 3 

20.3 

5.6 

1.5 

Georgia 

5 3 

10.5 


2.7 

0.7 

Hawaii 

0.7 

1.4 

0.4 

0.1 

Idaho " 3 

1.9 

0.4 

0.1 

Illinois 

’ 3 

14.6 

3.7 

0.9 

Indiana 

3 7 

7.6 

1.6 

0.3 

Iowa 

1 9 

3.9 

0.9 

6.2 

Kansas ! 

3.2 


0.8 

0.2 

Kentucky 

24 

4.8 


1.1 

0.2 

Louisiana 

? i 

4 . 8 '" 

1.2 

0.4 

Maine " 9 

1.7 


0.3 

0.1 

Maryianrl 

2 i 

5.7 

1.7 

O.S 

Massachusetts 

3 5 

7.7 

2.1 

0.5 

Michigan 

5 3 

10.6 

2.5 

0.5 

Minnesota 

34 

6.8 

1.6 

0.4 

Missouri 

1 5 

2.9 

0.6 

0.1 

Montana 

0 6 

1.2 


0.3 

0.1 

Nebraska i t 

2.3 


0.6 

0.1 

Nevada < T 

3.2 

1.1 

0.3 

Now Hampshire 

0.8 

1.6 

0.4 

0.1 

Now 3oi suy > 1 

9.3 

2.6 

0.7 

New Mexico 

1.0 

2.0 


0.6 

0.2 

Now Yoi k 

9.8 

19.4 


5.6 

1.5 

Noi til r II ollna 

5.1 

10.3 

2.5 

0.5 

North [>akOta 

0.4 

0.8 

0.2 

0.1 

Ohio 

6.5 

13.2 

3.1 

0.7 

Oklahoma 

2.0 

4.0 

1.0 

0.3 

Oioqon ^ 3 

4.7 

1.0 

0.2 

Ponnsyivanie 

6 9 

13.8 

3.4 

0.8 

Rhode Island 

0 5 

1.1 

0.3 

0.1 

Soutli Cai ollna 3 

4.7 


1.2 

0.3 

<;oLilh Dakota 

0 5 

1.0 

0.2 

0.1 

Ti‘nness»M» 

5 

7.0 

1.8 

0.4 

Texas < ' 9 

27.3 


7.2 

1.9 

Utah 1 3 

3.1 


0.9 

0.2 

Vei iiKint 

0 4 

0.8 


0.2 

0.0 

Viiqinia 3 

8.4 


2.4 

0.6 

Washinc|ton ^ 

7.3 


1.8 

0.4 

West Viiqinia 

0 9 

1.7 


0.5 

0.1 

Wisconsin 

3 5 

7.2 

1.6 

0.3 

Wyoiiiinq 

0 4 

0.8 

0.3 

0.1 

Total US 

171.9 

342.7 


87.8 

21.7 
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3.4 Conclusion 

Developing the Canadian oil sands is a very capital intensive endeavor, requiring billions of 
dollars of investment over the next several decades. This investment would give rise to a long- 
lived, robust period of increased economic activity in Canada. Due to the deep and rich trading 
relationship between Canada and the United States, the US derives significant economic benefits 
from this increased economic activity across many sectors throughout the United States. The 
benefits manifest themselves in terms of increased economic output, GDP and Job creation. In 
addition, the US benefits from a stable supply of oil, something not considered by the report but 
critically important to US energy security. 
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APPENDIX A 

CRUDE BITUMEN RESERVES 


This appendix discusses crude bitumen reserves and is divided into two parts: crude bitumen 
reserves and mineable crude bitumen reserves. 


A.l Crude Bitumen Reserves 

The Alberta Energy and Utilities Board (EUB) estimates the Initial volume of crude bitumen in- 
place to be 270,3 billion m^ (1,701 billion barrels) as of December 31, 2006. The Athabasca 
region alone accounts for almost 80 percent or 217.7 billion m^ (1,369 billion barrels) of the total. 


Table A.l summarizes the volumetric resources by oil sands area (OSAs) and oil sands deposit 
(OSDs). OSAs define the geographical boundaries of crude bitumen occurrence, while OSDs 
contain the specific geological zones declared as oil sands deposits. Both, OSAs and OSDs are 
designated by the ERCB. 


Table A.l 

Initial In-Place Volumes of Crude Bitumen 


Average Bitumen Saturation 
{%) 


Oil Sands Area 

Oil Sands Deposit 

Initial 

Volume 

In-Place 

(lOW) 

Average Pay 
Thickness 
(m) 

Mass 

Pore 

Volume 

Average 

Porosity 

Athabasca 






Grand Rapids 

8,678 

7,2 

6,3 

56 

30 

Wabiskaw-McMurray (mineable) 

16,087 

30.5 

9.7 

69 

30 

Wabiskaw-McMurray (In situ) 

132,128 

13.2 

10.2 

73 

29 

NIsku 

10,330 

8.0 

5.7 

63 

21 

Grosmont 

50,500 

10.4 

4.7 

68 

16 

Sub-Totai 

217,723 





Cold Lake 






Grand Rapids 

17,304 

5.9 

9.5 

66 

31 

Clearwater 

9,422 

11.8 

8.9 

59 

31 

Wabiskaw-McMurray 

4,287 

5.4 

7.3 

59 

27 

Sub-Totai 

31,013 





Peace River 






Bluesky-Gething 

10,968 

6.1 

8.1 

68 

26 

Belioy 

282 

8.0 

7.8 

64 

27 

Debolt 

7,800 

23.7 

5.1 

65 

18 

Shunda 

2,510 

14.0 

5.3 

52 

23 

Sub-Total 

21,560 





Total 

270,296 






SOURCE: Alberta Energy and Utilities Board, Alberta's Energy Reserves 2006 and Supply/Demand Outlook 
2007 - 2016, June 2007, httD://www.euh.aov.ab.ca/bbs/Droduots/.ST5/st98 current.ndf . 
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As of December 31, 2008, remaining established reserves were estimated by the EUB to be 27.07 
billion m^ (170.4 billion barrels). Remaining established reserves are calculated separately for 
those that are likely to be recovered by mining methods and those by in situ methods using 
established technology and under anticipated economic conditions. 

Bitumen from the shallower oil sands deposits is extracted through open-pit mining operations. 
These mines expose the oil sands by stripping the overburden. The oil sand is then removed by 
using truck and shovel mining methods. Bitumen is separated from the sand through a process of 
adding warm water and agitation. Roughly two tons of sand are mined, moved and processed to 
produce one barrel of bitumen. 

In situ, on the other hand, means "in-place", and indicates that the bitumen is extracted from the 
sand In the reservoir. These techniques are employed for deeper oil sands deposits (generally 
greater than about 75m to the top of the oil sands formation). The two main in situ processes 
currently being used are cyclic steam stimulation (CSS) and steam-assisted gravity drainage 
(SAGD). These methods inject steam into the formation to heat the bitumen, allowing it to flow 
and be pumped to the surface. 

The EUB determined mineable established reserves by identifying potential mineable areas using 
economic strip ratio (ESR) criteria, a minimum saturation cutoff of 7 weight percent, and a 
minimum saturated zone thickness cutoff of 3.0 metres. The ESR criteria are fully explained in 
ERCB Report 79-H, Appendix 3. 

The EUB determined in situ established reserves for those areas considered amenable to in situ 
recovery methods. Reserves attributable to thermal development were determined using a 
minimum saturation cutoff of three weight percent crude bitumen and a minimum zone thickness 
of ten metres. For primary development, the same saturation cutoff of three weight percent was 
used, with a minimum zone thickness of three metres. Recovery factors of twenty percent for 
thermal development and five percent for primary development were applied to the areas within 
the cutoffs. The recovery factor for future thermal development is assumed to be lower than 
recoveries being achieved by some of the active in situ projects. This is to account for the 
uncertainty in the future recovery processes and the uncertainties Inherent with developing 
poorer quality resource areas (areas under active development are of higher quality than future 
areas). While the resource base is very large, it is worth noting that many in situ recovery 
technologies are still in the early development stage and there is still considerable uncertainty 
about how much crude bitumen will ultimately be recovered. 


“Alberta Canada, Alberta Energy Resources Conservation Board, Aisands Fort McMurray Project, ERCB 
Report 79-H, 1979. 
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Table B.2 summarizes the EUB's estimates of in-place volumes and established mineable and in 
situ crude bitumen reserves.” 


Table A.2 

In-Place Volumes and Established Reserves of Crude Bitumen 

(lOW as of December 31, 2006) 


Remaining 

Established 


Recovery 

Method 

Initial 

Volume 

In-Place 

Initial 

Established 

Reserves 

Cumulative 

Production 

Remaining 

Established 

Reserves 

Reserves Under 
Active 

Development 

Mineable 

16.1 

5.59 

0.58 

5.01 

2.95 

In situ 

254.2 

22.80 

0.28 

22.53 

0.39 

Total 

270.3 

28.39 

0.86 

27.53 

3,34 


(1,701)'' 

(178.7)'’ 

(5.4)= 

(173.2)= 

(21,0)= 


“ Imperial equivalent in billions of stock-tank barrels. 

Source: Alberta Energy and Utilities Board, Statistical Series 2007-98, Alberta's Energy Reserves 2006 and 
Supply/Demand Outlook 2007-2016. 


Of the remaining established reserves of 27.53 billion m^, 3.34 billion m^ (21.0 billion barrels), or 
12.13 percent, were under active development at year-end 2006. Significantly, more than 80 
percent of remaining established reserves are estimated to be recoverable from in situ 
techniques.^® 

A.2 Mineable Crude Bitumen Reserves (under active deveiopment) 

Oil sands mines currently comprise operations by Suncor Energy Inc., Syncrude CSnada Ltd. and 
Albian Sands Energy Inc. The first commercial development of Alberta's oil sands began when 
Great Canadian Oil Sands (now Suncor) opened its mine, extraction plant and upgrader north of 
Fort McMurray in 1967. This was followed by development of the Syncrude mine, extraction plant 
and upgrader, in the same area, in the 1970s. Construction began on the Syncrude site in 1973 
and, after five years of construction. Syncrude commenced production in 1978. Albian Sands 
operates the Muskeg River Mine located 75 kilometers north of Fort McMurray. The project 
reached a major milestone with start-up and first bitumen production on December 29, 2002. 
Albian Sands is part of the Athabasca Oil Sands Project (AOSP), a joint venture between Shell 
Canada Limited (60 percent). Chevron Canada Limited (20 percent) and Marathon Oil Canada 
Corporation (20 percent). 

The EUB publishes estimates of mineable crude bitumen reserves for each of the three operators 
as shown in Table B.3. 


^Alberta, Canada, Alberta Energy and Utilities Board, EUB Statistical Series 2007-98: Alberta's Reserves 
2006 and Supply Demand Outlook 2007-2016 (Calgary, Alberta, 2007), 
http://www.eub.aov.ab.ca/bbs/Droducts/STs/st98 current.odf . 

“ Ibid. 
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Table A.3 

Mineable Crude Bitumen Reserves 

as of December 31, 2006) 


Development 

Initial Volume 
In-Place 

Initial Established 
Reserves 

Cumulative 

Production 

Remaining 

Established 

Reserves 

Albian Sands 

672 

419 

32 

387 

Fort Hills 

699 

364 

0 

364 

Horizon 

834 

537 

0 

537 

Jackpine 

361 

222 

0 

222 

Suncor 

990 

687 

220 

467 

Syncrude 

2,071 

1,306 

330 

976 

Total 

5,627 

3,535 

582 

2,953 


Source: Alberta Energy and Utilities Board, Statistical Series 2007-98, Alberta's Energy Reserves 2006 and 
Supply/Demand Outlook 2007-2016. 
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APPENDIX B 
METHODOLOGY 

This appendix discusses briefly the methodology of this study. It is divided into four parts: overall 
modeling framework, the Multi-Regional I/O Model, data sources and assumptions. 

The following sets out the various steps and processes in the compilation of the US-Canadian 
Multi-Regional I/O tables, and shows how one can trace direct and indirect, and induced effects 
of the Canadian oil sands sector on the Canadian and US economies. This will facilitate analysis 
of production and demand in Canada and the US, and allow economic studies at the provincial, 
state and national levels in both countries. 

B,1 Overall Modeling Framework: A Generic Approach 

Any activity that leads to increased production capacity in an economy has two components: 
construction (or development) of the capacity, and operation of the capacity to generate outputs. 
The first component is referred to as investment, while the second is production or operation. 
Both activities affect the economy through purchases of goods and services, and labour. Figure 
B.l illustrates the overall approach CERI uses to assess economic impacts resulting from these 
activities. 
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Figure B.l 

Overall US-Canada Multi-Regionai I/O Modeling Approach 
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The first step is to estimate the value of investment (i.e., construction or development 
expenditure) and production (sales). The total investment or development expenditures are then 
disaggregated into purchases of various goods and services directly involved in the production 
process (i.e,, manufacturing, fuel, business services, etc.) and labour, using the expenditure 
shares. In a similar way, the value of total production (or output or sales) from a production 
activity (i.e., oil sands or conventional oil production, petroleum refinery, etc.) is allocated to the 
purchase of goods and services, payment to labour, payment to government (i.e., royalty and 
taxes) and other operating surplus (profits, depreciation, etc.). 

The shares across goods and services, and labour, combined with the estimated values of 
investment and production, are then used to estimate demand for the various goods and 
services, and labour used in both development and production activities. These demands are met 
through two sources: (i) domestic production, and (ii) imports. Domestic contents of the goods 
and services are calculated using Statistics Canada's data and data from the BEA, 

It is important to note that investment and operation expenditures are initially determined on a 
project basis, totaled and allocated to the production type level (i.e. mining and extraction, In 
Situ, integrated mining, extraction and upgrading and stand alone upgrader). These dollars are 
used in the model to "shock" the Alberta economy in various sectors (coincident shocks) 
including the Oil Sands, the Construction, the Refinery, and the Manufacturing sectors. These 
shocks are considered at the field plant outlet, or to the upgrader outlet for a stand-alone 
upgrader, and include bitumen and SCO products. The relationship between the Oil Sands 
industry and the Pipeline and Refining industries is captured in the base economy and thus 
shocks on the supply side results in impacts on these and other industries. The US sectors are 
represented in the model as the 14th segment (10 Canadian provinces + 3 territories + US). 
Investment shocks in Alberta result in impacts to the US economy at the sector level. The BEA 
data is used to link these shocks on the US sectors to the US state and US industry levels. Thus 
refinery upgrades to handle oil sand crudes are not directly handled by the model but generic 
refiner upgrades would be associated with the indirect impact relationship between the 
investment shocks and the refinery sector (both in Canada and the US). In other words. 
Investment and operating dollar shocks are only done to Alberta industries; no direct shocks are 
made to the US sectors. Hence, the economic impacts reported herein do not capture the direct 
investments in US refineries that may be undertaken to process increased crude oil from Canada. 

Inter-regional trade flow tables, developed by CERI, are used to derive import or export shares 
for each type of good and service for all 13 provinces and territories in Canada and the United 
States. The value of goods and services required by a particular industry and produced in each 
province or territory of Canada or the US is calculated using the import and export shares. The 
economic Impacts of the production of these goods and services in a particular province or 
territory of Canada or the US are calculated in the same way as for other provinces and 
territories. 
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B.2 CERI US-Canada Multi-Regional I/O Model (UCMRIO) 

This section discusses the multi-stage process to build the UCMRIO model. As previously 
mentioned, CERI developed a Multi-Regional I/O model for Canada, as a part of examining the 
economic impacts of the Canadian petroleum industry on Canada's provinces and territories. 
CERI's UCMRIO model builds on the Multi-Regional I/O model for Canada, and is therefore 
prudent to review it, followed by a discussion of the UCMRIO model. Both approaches are 
defined in the System of National Accounts (SNA) terminology as industry-by-industry, or 
"industry technology". The multi-regional tables have the following advantages: 

• Compatibility with economic theory; 

• Recognizing institutional characteristics in each industry; 

• Preserving a high degree of micro-macro link; 

• The maximum use of the detailed information in Supply (make) and Use Tables (SUTs); 

• Comparability with other types of statistics; and 

• Transparency of compilation method, resource efficiency, support for a wider and more 
frequent compilation of input-output tables internationally. 

The following is a brief description of the steps which have been taken in construction of the 
UCMRIO model, and will be divided into four parts: CERI Multi-Regional I/O Model of Canada, US 
I/O Model, US-Canada Trade Table and Model Structure and, finally. Disaggregation of National 
Results to the US. 

B.2.1 CERI Multi-Regional I/O Model of Canada 

In summary, the multi-regional I/O model consists of 13 provincial and territorial Symmetrical I/O 
Tables (SIOTS) and a trade flow matrix, the latter of which identifies the trade structure of 
provinces. The SIOTs are based on national and provincial I/O tables produced by Statistics 
Canada. More specifically, CERI uses the provincial Make, Use, and Final Demand tables to 
construct the SIOTs for every province and territory in Canada. Each province's SIOT consists of 
linkages between 31 industries. For that reason, the provincial SIOTs are matrices of 31x31 
dimension. There are several methods of constructing the provincial industry-based SIOTs; CERI 
employed the fixed product sales structures method. The SIOTs are essential in building the new 
Multi-Regional I/O tables, and conducting I/O analysis. 

The provincial (or interprovincial) trade flow table is developed by CERI. Whereas the provincial 
SIOTs are industry-by-industry elements, the provincial trade flow tables are industry/province 
elements. Statistics Canada also publishes the provincial trade flow table, but at a small 

Statistics Canada, "The Input-Output Structure of the Canadian Economy, 2003-200T," Catalogue No. 15- 
201-X, February 2008. 
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aggregation level. This table presents the innport and export flows among all provinces and 
territories in Canada, depicting the export of every industry to other provinces and territories in 
rows and the import of every industry from other provinces and territories in columns. Given 
there are 13 provinces and territories and each provincial SIOT consists of 31 industries, the 
provincial trade flow table is a matrix of 403x403 dimension. 

The Statistics Canada I/O structure, as mentioned above, consists of three tables (or matrices): 
(i) "Make" or "Output" matrix, (ii) "Use" or "Input" matrix, and (iii) "Final Demand" matrix. The 
Make matrix presents production of commodities (row) by various industries (column). The Use 
matrix presents consumption or use of commodities (row) by various industries (column). The 
Final Demand rmXx'nt. presents consumption or use of commodities (row) by various final demand 
sectors (column), such as household, government, investment, trade and inventory. The CERI 
Multi-Regional I/O model database combines these three matrices, data from national and 
provincial accounts, and the provincial trade flow table to form national and provincial social 
accounting matrices. 

B.2.2 US I/O Model 

This section reviews briefly the next element of the UCMRIO, the US I/O table. Just as Statistics 
Canada produces provincial Make, Use, and Final Demand izbtes, the BEA^° publishes the Make, 
Use and Final demand. 

CERI uses the same procedure explained in the previous section to construct the SIOT for the 
US. Since this table is going to be merged with the Canadian SIOTs, the structure of the table is 
designed in such a way that it is compatible with other SIOTs in the model. As such the US SIOT 
consists of linkages between 31 industries. The classification of industries in both countries is 
identical. Table B.l provides a brief description of these aforementioned sectors or commodities. 


“ htt:p://www. bea.gov/regional/index.htm 
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Table B.l 

Sectors/Commodities in CERI US- Canada Multi-Regional I/O Model 


Serial 

No, 


1 


2 

3 


Sector or Commodity Examples of activities under the sector or commodity 


Crop and animal 
production 


Forestry and logging 


Fishing, Hunting and 
Trapping 


Farming of wheat, corn, rice, soybean, tobacco, cotton, hay, vegetables 
and fruits; greenhouse, nursery, and floriculture production; cattle 
ranching and farming; dairy, egg and meat production; animal 
aquaculture 

Timber tract operations; forestry products: logs, bolts, poles and other 
wood in the rough; puipwood; custom forestry; forest nurseries and 
gathering of forest products; logging. 

Fish and seafood: fresh, chilled, or frozen; animal aquaculture products: 
fresh, chilled or frozen; hunting and trapping products 


4 


Support Activities for 
Agriculture and 
Forestry 


Support activities for crop, animal and forestry productions; services 
incidental to agriculture and forestry including crop and animal 
production, e.g,, veterinary fees, tree pruning, and surgery services, 
animal (pet) training, grooming, and boarding services 


5 

6 

7 

8 
9 


10 

11 

12 


13 

14 

15 


Conventional Oil^‘ Conventional oil, all activities e.g., extraction and services incidental to 
conventional oil 

Oil sands sands, all activities e.g., extraction and services incidental to oil 

sands 


Natural Gas and NGL 
Coal 

Other Mining 


Refinery 

Petrochemical 
Other Manufacturing 


Construction 

Transportation and 
Warehousing 

Transportation 

margins 


Natural gas, NGL, all activities e.g., extraction and services incidental to 
natural gas and NGL 

Coal mining, activities and services incidental to coal mining 
Mining of iron, metal, and gold and silver ores; copper, nickel, lead, and 
zinc ore mining; non-metallic mineral mining and quarrying; sand, 
gravel, clay, ceramic and refractory, limestone, granite mineral mining 
and quarrying; potash, soda, borate and phosphate mining; all related 
support activities. 

Petroleum and coal products; motor gasoline and other fuel oils; tar and 
pitch, LPG, asphalt, petrochemical feed stocks, coke; petroleum 
refineries 

Chemicals and polymers: resin, rubber, plastics, and fibers and filaments; 
pesticides and fertilizers; etc 

Food, beverage and tobacco; textile and apparel; leather and footwear; 
wood products; furniture and fixtures; pulp and paper; printing; 
pharmaceuticals and medicine; non-metallic mineral, lime, glass, clay and 
cement; primary metal, iron, aluminum and other metals; fabricated 
metal, machinery and equipment, electrical, electronic and transportation 
equipment, etc. 

Construction of residential, commercial and industrial buildings; highways, 
streets, and bridges; gas and oil engineering; water and sewer system; 
electric power and communication lines; repair construction 
Roads, railways; air, water & pipeline transportation services; postal 
service, couriers and messengers; warehousing and storage; information 
and communication; sightseeing & support activities 
Transportation margins 


Statistics Canada reports the oil, gas, coal and other mining as one sector due to some confidentiality 
issues. CERI, uses an in-house developed approach to disaggregate this sector to five sectors; Oil Sands, 
Conventional Oil, Gas+NGL, Coal and other mining. 
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Table B.l (continued) 


16 

Utilities 

17 

Wholesale Trade 

18 

Retail Trade 

19 

Information and 
Cultural Industries 

20 

Finance, Insurance, 
Real Estate and 

Rental and Leasing 

21 

Professional, 

Scientific and 

Technical Services 

22 

Administrative and 
Support, Waste 
Management and 
Remediation Services 

23 

Educational Services 

24 

Health Care and 

Social Assistance 

25 

Arts, Entertainment 
and Recreation 

26 

Accommodation and 
Food Services 

27 

Other Services 
(Except Public 
Administration) 

28 

Operating, Office, 
Cafeteria and 
Laboratory Supplies 

29 

Travel, 

Entertainment, 

Advertising and 
Promotion 

30 

Non-Profit Institutions 
Serving Households 

31 

Government Sector 


Electric power generation, transmission, and distribution; natural gas 
distribution; water & sewage 
Wholesaling services and margins 
Retailing services and margins 

Motion picture and sound recording; radio and TV broadcasting and 
telecommunications; publishing; information and data processing 
services 

Insurance carriers; monetary authorities; banking and credit 
intermediaries; lessors of real estate; renting and leasing services 


Advertising and related services; legal, accounting and architectural; 
engineering and related services; computer system design 


Travel arrangement and reservation services; investigation and security 
services; services to buildings and dwellings; waste management 
services 


Universities; elementary and secondary schools; community colleges and 
educational support services 

Hospitals; offices of physicians and dentists; misc. ambulatory health 
care services; nursing and residential care facilities; medical 
laboratories; child and senior care services 
Performing arts; spectator sports and related industries; heritage 
institutions; gambling, amusement, and recreation industries 

Traveler accommodation, recreational vehicle (RV) parks and 
recreational camps; rooming and boarding houses; food services and 
drinking establishments 

Repair and maintenance services; religious, grant-making, civic, and 
professional organizations; personal and laundry services; private 
households 

Operating supplies; office supplies; cafeteria supplies; laboratory 
supplies 


Travel and entertainment; advertising and promotion 


Religious organizations; non-profit welfare organizations; non-profit 
sports and recreation clubs; non-profit education services and 
institutions 

Hospitals and government nursing and residential care facilities; 
universities and government education services; other municipal 
government services; other provincial and territorial government 
services; other federal government services including defense 


It is important to mention that the base years for the US and Canada is identical, again for 
compatibility reasons. As the Canadian I/O tables are based on 2003 numbers issued by Statistics 
Canada, CERl uses the 2003 figures in constructing the US I/O table. The yearly-average 
exchange rate for the same is used as we needed to exchange the numbers among US and 
Canadian dollars. 
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B.2.3 US-Canada Trade Table and Model Structure 

This section discusses the construction of the trade flow matrix, an important component to the 
modeling process. This step connects the US I/O table to CERI's Multi-Regional I/O model for 
Canada, and depicts a trading pattern between each Canadian province and territory with the US 
economy. The trade flow table for UCMRIO is a table which depicts the export/import flows of 
each Canadian province with the US and among each other. In particular, this table shows the 
import (export) flows of say, Alberta to the US and the other 12 Canadian provinces and 
territories. It is important to menbon that the industry specification of this table is the same as 
SIOTs, and thus covers the trade flows among all sectors of the economies. 

The following is a brief discussion of the modeling. 

Based on a standard I/O model notation, and considering total gross outputs vector (GO), final 
demand vector (FD), and all calculated within multiregional technical coefficient matrixes, the 
following relationship in Multi-Regional I/O context holds as: 

A X GO + C X GO + R' X GO + FD = GO 

This gives (I - A - C - R') x GO = FD 

Rewriting finally yields GO = (I - A - C - R)"' x FD, provided that (I - A - C - R) is a nonsinguiar 
matrix. 

As is the case for standard I/O models, the impact of an industry, such as the oil sands industry, 
is calculated by modeling the relationship between total gross outputs and final demand as 
follows: 

AGO = [ / - /I - C - /?']■' x AFO (Equation I) 


Where: 

AGO Changes (or increases) in total gross outputs of the US and all provinces and territories, 
at the sectoral level, due to construction and operation of projects (i.e., oil sands). This Is a 
434x1 vector, 

I Is a 434x434 matrix. I is an identity matrix, a matrix with unity for diagonal elements 
and zero for the rest of the matrix, 

A Is a 434x434 block diagonal matrix of technical coefficients at the sectoral level for US 
and Canada. It is composed of 14 blocks so that each block is a 31x31 matrix corresponding to 
the US and each province's (or territory) input technical coefficient matrix.^^ An element of such 
a matrix is derived by dividing the value of a commodity used in a sector by the total output of 


In other words, one can say all 13 provinces' and one US input technical coefficients matrices are stacked 
together in construction of a diagonal block matrix at the national level. 
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that sector. The element represents requirements of a commodity in a sector to produce one unit 
of output from that sector. 

C Is a 403x403 matrix at the sectoral level for Canada and US. Each of its elements 
measures the final consumption shares in a sector's total gross output in a province (or territory) 
and US, 


R' Is a 403x403 transposed matrix of multiregional trade coefficients. It Includes import 
and export shares of a sector's total output in US and province or territory. Each element on the 
row of this matrix measures the share of export to a particular sector In US or province from a 
given sector in another province or territory or US. “ 

AFD Is a 434x1 vector of changes (or increases) in final demand at the sectoral level outputs 
from Canada and the US resulted from any change in the final demand components in US or any 
province or territory, including commodity directly demanded (or purchased) for the construction 
and development of any sector. 

The calculation of total impact is based on the multiplication of direct impact and the Inverted 
matrix. Based on the direct impact on a sector, the Equation (I), above, Is used to estimate all 
the direct, indirect and induced effects on all sectors in all provinces, particularly in terms of 
changes in consumption, imports, exports, production, employment, and net taxes. The direct 
impact is referred to AF in Equation (I). The change in final demand ( AF ) consists of various 
types of investment expenditures, changes in Inventories, and government expenditures. In the 
current model, the personal expenditures are not part of the final demand and have been 
endogenized to accommodate the induced impact. Almost 50 percent of the GDP (total final 
demand) is composed of personal expenditure. Therefore, CERI shocked the final demand by 
only half of the operating costs. 

Direct Impacts are quantitative estimations that are made up of the main impact of the programs, 
in the form of an increase in final demand (increase in public spending, increase In consumption, 
increase in infrastructure investment, etc). The assumption of increased demand includes a 
breakdown per sector, so that it can be translated into the following matrix notation; 

Direct, indirect and induced impacts: 

AGO = [I - A-C - R'Y' X AF (Equation II) 


Direct and indirect impacts: 

AGO = [/->!- i?']"' x AF (Equation III) 


In particular, this matrix is a bridge matrix which connects the US, or any province, to other provinces 
through import and export coefficients, 
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The difference between Equations (II) and (III) is referred to as the induced impact of any 
changes in final demand components. 

Once the impact on output (change in total gross outputs) is calculated, the calculations of 
impacts on GDP, household income, employment, taxes, and so forth, are straightforward. In 
particular, as previously mentioned, the base year for the I/O tables used in this report is 2003. 
CERI utilized the tax coefficients derived from these tables to calculate the total collected taxes. 
It is worth mentioning that the disaggregating of the collected taxes to federal and provincial 
taxes is based on the figures and ratios from the Finances of the Nation,^'' where these numbers 
reflect the tax structure of the Canadian economy in the year 2006. CERI acknowledges that 
there have been changes to the corporate income tax structure and the goods and services sales 
tax (GST) since 2006, The new tax regime will result in changes in tax figures and other numbers 
in the economy since the business will respond to the new incentives. This will be reflected in the 
upcoming I/O tables released by Statistics Canada. 

These impacts are estimated at the industry level using the ratio of each (i.e., GDP) to total gross 
outputs. Using the technical Multi-Regional I/O table, CERI is able to perform the usual I/O 
analysis at the provincial and national levels. 

B.2.4 Disaggregation of National Results to the US 

To report the US economic impacts down to the state level, CERI constructed a series of 
disaggregating coefficients. This process allows CERI to illustrate the economic impacts of the oil 
sands developments in Canada on each US state economy. 

The BEA publishes detailed information on the sectoral economic variables such as GDP, and 
employment for the US states. CERI uses the most recent data (year 2007) to establish a series 
of coefficients to disaggregate the national figures to state levels. For instance, to disaggregate 
national agricultural GDP among all states, CERI uses a set of 51 share coefficients, one for each 
state and the District of Columbia, to disaggregate the national numbers. 

It is evident that the sum of these coefficients is equal to unity and they depict the share of each 
state in the GDP of the US economy. The similar sets of coefficients are calculated for each 
sector of the economy. Following this procedure, we use the GDP coefficients to disaggregate the 
sectoral GDPs and employment coefficients to disaggregate the sectoral employments. Changes 
in output, GDP, and employment are among the results that the mode! produces. 

B.3 Data Sources 

This section reviews briefly data sources in both the US and Canada. 


Treff, Karin and David Perry, Finances of the Nation 2007, 

See http://www.bea.aov/reQional/qsp and http://ww.bea.aov/reqional/spi . 
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As previously mentioned, the annual US Input-output tables are available through the BEA. The 
Make, Use and Final Demand tables are quite detailed at the industry level and are available 
since 1947, The SS-industry, 365-industry and 596-indusry are a few examples of table formats 
issued by the BEA, Statistics are in compliance with the definitions of the 1997 North American 
Industrial Classification System (NAICS). 

The Use table shows the inputs to industry production and the commodities that are consumed 
by final users. The Make table on the other hand depicts the commodities that are produced by 
each Industry, In this report we use the Make and Use table to construct the US symmetric I/O 
table consistent with the Canadian Multi-provincial I/O tables developed by CERI, 

The National Accounts and I/O tables in Canada were also developed at the conclusion of the 
Second World War, Tables in the present format, however, were first published in 1969 for the 
base year 1961. The I/O accounts are one of four main accounts that are published by the 
CSNEA, the others being income and expenditure accounts, financial and wealth accounts, and 
balance of payments accounts. 

The I/O accounts are calculated at the national, provincial and territorial level, but on an annual 
basis only.^® These tables are available at different levels of aggregation^^ on the Canadian 
Socio-Economic Information Management System (CANSIM) Tables 381-0009 to 381-OOH. 
Provincial I/O data are also available on an occasional basis. 

The framework of both the US and Canadian I/O system is complementary and consists of the 
following three basic tables: 

• Gross output of commodities (goods and services) by producing industries; 

• Industry use of commodities and primary inputs (the factors of production, labour and 
capital, plus other charges against production such as net indirect taxes); and 

• Final consumption and investment plus any direct purchases of primary inputs by final 
demand sectors. 

Figure B.2 is a schematic of the I/O system, and combines features of both the US and Canadian 
system and the more traditional single matrix presentation. 


The I/O tables and models, published annually by Statistics Canada, are entitled "The Input-Output 
Structure of the Canadian Economy". This document covers the basic concepts related to the I/O tables. 
Each year, two years of data are reported; the latest year is considered preliminary and the previous one is 
considered final. There are also many documents which are available on request from the I/O division. 

” The I/O Tables of this publication are stored in CANSIM at the Small (S) level. Medium (M) level and Link 
(L) level of aggregation. 
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Figure B.2 

Schematic of the Input-Output System 



Source; A User Guide to the Canadian System of National Accounts, Statistics Canada, Catalogue No. 13- 
589E, November 1989. 


B,4 Assumptions and Limitations 

The main assumption of any I/O analysis is that the economy is in equilibrium. Despite partial 
equilibrium analysis, it is assumed in the general equilibrium (GE) approach that the economy as 
a whole is in equilibrium. This is a realistic assumption in the long run, as it is difficult to imagine 
an economy remaining in disequilibrium for a long time period. 

A second important assumption in I/O analysis is the linear relationship between inputs and 
outputs in the economy. Each sector uses a variety of inputs in a linear fashion to produce 
various final products. Though the form of the production function is simple, this could be viewed 
as an approximation of the real world's production function. A very interesting aspect of this 
assumption is the constant return to scale (CRS) property of the production function, which 
turned out to be a proven property in the real world economy. Though the linearity of the 
production function gives a constant average and marginal products, these are justified if the 
analysis focuses to the long-run rather than the short-run. 

Although the I/O approach has been widely used around the world for economic impact 
assessment, there are certain limitations that should be noted. I/O matrices are limited to the 
estimation effect on demand, rather than supply. Therefore, they do not take into account 
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important objectives such as lasting effects on productive potential. Most effects on supply, which 
are likely to lead to a sustainable increase in the growth rate of assisted sectors (or 
provinces/states) and enable them to catch up with more developed sectors (or provinces), are 
completely disregarded. Some of these overlooked points include: the creation of new productive 
capacity, improvement of the training and education of the workforce, construction of 
infrastructure, productivity gains throughout the economy, spread of technological progress, and 
intensity of high-tech activities in the productive sector. All these effects on supply can transform 
productive capacity in a lasting and irreversible manner. These cannot be estimated using this 
multi-regional I/O tool. 

In particular, several other well-known limitations of the I/O approach are discussed below: 

Static relationships . I/O coefficients are based on value relationships between one sector's 
outputs to other sectors. The relationship and, thus, the stability of coefficients could change 
over time due to several factors including: 

• Change in the relative prices of commodities; 

• Technological change; 

• Change in productivity; and 

• Change in production scope and capacity utilization. 

Since these attributes cannot be Incorporated in a static I/O model, these models are primarily 
used over a short-run time horizon, where relative prices and productivity are expected to remain 
relatively constant, Hence, over a longer period, static I/O models are not the best tools for 
economic impact analysis. GE models or macroeconomic models accounting for the factors 
mentioned above could be more appropriate. Moreover, I/O models and other static 
macroeconomic models and general equilibrium models do not account for sectoral dynamics and 
adjustment in an economy. 

Unlimited resources or supplies. The I/O approach simplistically assumes that there are no 
supply or resources constraints. In reality, in the short run, increasing economic activities in a 
particular sector of the economy may put pressure on wages and salaries. However, in the long 
run, the economy adjusts through the mobility of the factors of production (i.e., labour and 
capital). 

Lack of capacity to capture price, investment and production interactions . An I/O 

model is incapable of representing the feedback mechanism between price change, investment 
and production. For example, an increase in oil price provides a signal to investors to increase 
investment. The increase in investment would add productive capacity (more drilling) and also 
the production. However, this type of interaction cannot be modeled in a simple I/O model. 
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About CERI 


The Canadian Energy Research Institute (CERI) is a co-operative research organization 
established through an initiative of government, academia, and industry in 1975, The Institute's 
mission is to provide relevant, independent, objective economic research and education in energy 
and related environmental issues. Related objectives include reviewing emerging energy issues 
and policies as well as developing expertise in the analysis of questions related to energy and the 
environment. 

For further information, see our web site: www.ceri.ca 
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[Additional information is available at http://www.eipa.alberta.cay 
media/39640/ 

life%20cycle%20analysis%20jacobs%20final%20report.pdf.] 

Mr. Whitfield. Thank you. 

Mr. Smith, you are now recognized for 5 minutes. 

STATEMENT OF MURRAY D. SMITH 

Mr. Smith. Well, thank you. Chairman Whitfield and members 
of the committee. And as Canadians, let me thank you for holding 
this hearing in March and not in July or August. It has been my 
privilege to serve Albertans as minister of energy, elected position, 
from 2001 to 2004. During that time, I was able to quantify and 
register the 176 billion barrels of oil sands resource, proven oil 
sands resource with the U.S. Energy Information Agency. This 
move catapulted Canada’s total proven oil reserves from less than 
1.4 percent of the world’s supply to over 15 percent, and we believe, 
as you have heard, that there are many more barrels to come and 
only technology will unlock this resource. 

How did Alberta move from this? We started from scratch, 1967, 
with a joint government-private sector consortium, and today’s pro- 
duction levels of over 1.7 million barrels today is a compelling story 
of human will, initiative, and technology evolution. And it would 
not have been possible without significant contributions from U.S.- 
based companies. Now, Alberta owns these resources and manages 
them on behalf of the citizens of Alberta. And today, some scant 50 
years later, the oil sands is the largest investible resource in the 
world today where private dollars can flow in from private compa- 
nies into a jurisdiction that respects property rights and owner- 
ships. 

Oil sands projects are carefully regulated on multiple levels and 
learning and improving operations all the time. Mined permits, fa- 
cilities, must go through extensive review before approval is grant- 
ed, and after approval, construction and fabrication is carefully 
monitored with annual plans in development submitted for manda- 
tory approval. As the projects begin to produce, there is again ex- 
tensive oversight. There are no reports of oil spills from oil sands 
reserves. 

As oil is produced and shipped, there are in place numerous mon- 
itoring programs, and today this oil is shipped primarily to the 
USA. And a recent EIA report in February showed that retail gas 
prices in areas where oil sands oil is delivered to other regions of 
the USA, the difference in price is as much as 50 cents per gallon 
where there has been reports of Alberta oil in that region. And that 
is in the EIA report. 

Throughout this period, technology innovation and continuous 
improvement have been Keystone’s and oil sands development. 
Government policy including land sales, royalty, and tax assist- 
ance, and in some cases actual funding and partnership with in- 
dustry have created a wealth-creating job-generating engine over 
many years. In 1993, the oil sands have moved primarily from the 
production of two operators and production was 300,000 barrels a 
day. Government of Alberta royalty revenues have been suffering 
from low commodity prices. We had a government that had a def- 
icit that exceeded revenue by some 25 percent, debt levels were ap- 
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preaching 28 billion. We are 100th the size of this country. Oil 
sands investors asked for a level playing field, a generic royalty 
structure, and an accelerated tax recognition of their investments. 
They received no direct benefits unless they invested their money 
first. A tax on machinery and equipment was phased out, royalty 
structures became based on a payout period, royalties started low, 
and as projects paid out, increased to 25 percent of net profit. 

Today, Mr. Chairman, oil sands royalties exceed those collected 
from all our natural gas production and the problems in Alberta. 
So with this structure and investment, billions of dollars poured in. 
We increased production to 600,000 barrels per day by the time I 
got elected in 1993. In 2003, the world became aware of this re- 
source and it created a stampede of investment. It created techno- 
logical innovation that basically has coined the oil sands as the 
world’s engineering sandbox. 

Let me just give you one example. Williams is an active, re- 
spected, midstream gas USA company. They have developed and 
deployed a technology that we use as surplus gases emitted from 
the coking process that upgrades bitumen to a transferable form. 
Now, as the gases are emitted from the coking process, Williams 
traps these gases. They then remove the propane, butane, and 
higher C5 gases for use in sale later in the gas stream. They return 
dry, clean-burning gas back to the coker. This elegant but simple 
process now removes over 300,000 tons of C02 from the atmos- 
phere each and every year. They have the potential to put four or 
more plants in that area resulting in over some million tons per 
year in reductions. 

So as a former politician, Mr. Chairman, let me just outline the 
changes. We balanced our budget in 1995 after implementing the 
Oil Sands Royalty Program. All of our provincial debt was paid off 
in 2004. We had never increased taxes. We in fact refunded cash 
to the citizens of Alberta. We have doubled the Medical Research 
Fund. We have doubled the Alberta Ingenuity Fund, and we have 
created a sustainability and capital plan that allowed us to go 
through the difficult times of the last 3 years. And then in 2004, 
the book showed a stunning $68 billion turnaround from the dismal 
economic situation of 1993. 

Let me finish, Mr. Chairman, with two quick stories. 2005, 60 
Minutes aired a special on the oil sands. A 22-year-old trucker said 
he made $120,000 that year. The end of the program the CBS 
phone line system was so deluged with calls it crashed. Over 1,500 
Americans ranging from truck drivers to nuclear engineers phoned 
in. What did they want? Jobs. 

So let me finish with a quote from our great neighbor to the 
south. Governor Schweitzer, Brian Schweitzer, who realizes that 
production from Alberta will be secure, reliable, non-geopolitical, 
reasonably priced energy. And he says, “I do not believe that we 
will ever have to send the National Guard to Alberta to protect our 
oil supply.” Now Alberta is the number one energy supplier to the 
USA and the dialogue and the insight that your wisdom has shown 
in calling this committee meeting, Mr. Chairman, that will be 
gained today is critical to maintaining that special relationship. 
Thank you for this opportunity to serve the House of Representa- 
tives. 
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MURRAY SMITH WRITTEN TESTIMONY FOR MARCH 20 ENERGY AND COMMERCE 
SUBCOMMITTEE HEARING 

Members of the committee, thank you for the 
opportunity to present the energy technology story for 
the oilsands of Alberta, Canada. 

It has been my privilege to serve Albertans as Minister 
of Energy from 2001 to 2004, during that time 1 was 
able to quantify and register the 176 Billion Barrels of 
oil resource with the US Energy Information Agency. 
This move catapulted Canada’s total oil reserves from 6 
% of the world supply to over 16 %. We believe there 
are as much as 307 Billion Barrels of recoverable 
resource and over 1.2 trillion Barrels in place. Only 
technology will unlock this critical resource. 

How Alberta moved from starting oilsands development 
in 1967, from scratch, with a joint government / private 
sector consortium to todays production levels of over 
1.7 million Barrels /Day is a compelling story of human 
will, initiative and technology evolution. It would not 
have been possible without great contributions from 
USA based companies like Cities Services, Exxon and 
ARCO to name a few. Importantly the province of 
Alberta owns these resources and manages them on 
behalf of the citizens of Alberta. 


Today in 2012 some scant 50 years later, the oilsands is 
the largest "investible "resource in the world today. By 
investible, I mean private dollars that can flow in from 
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private companies into a jurisdiction that respects the 
rules of property rights and ownership. 

The oilsands is carefully regulated on many levels. Mine 
permits and facilities applications must go through 
extensive review before approval is granted for 
development. 

After approval, construction and fabrication is carefully 
monitored with annual plans and developments 
submitted for mandatory approval. 

As the projects begin to produce, there is again 
extensive oversight from the Alberta government and 
the regulator. There are no reports of oil spills from 
oilsands reserves. 

As the oil is produced and shipped there are in place 
numerous monitoring programs. Today this oil is 
shipped primarily to the USA and in a recent report, 
there is evidence reported that retail gas prices, in areas 
where oilsands crude is delivered that price per gallon 
is as much as $.50 per gallon cheaper than in other 
regions of the USA that do not have access to Alberta 
oilsands crude. 

Throughout this period technology innovation and 
continuous improvement have been keystones in 
oilsands development. Importantly, government policy 
and actual funding in partnership with industry have 
created this wealth creating, job-generating engine over 
many years. 

So what has happened and how did we get here? 
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In 1993 the oilsands had moved forward primarily 
from the production of two operators Syncrude and 
Suncor. Production was some 300,000 B/d and 
investors were reluctant to grow production and 
increase investment. 

Government of Alberta royalty revenues had been 
suffering from low commodity prices, and deficit 
spending exceeded revenue by some 25%. Debt levels 
were approaching $28Billion. Crippling amounts for a 
small economy like Alberta. 

Oilsands investors asked for a level playing field, a 
generic royalty structure, and accelerated tax 
recognition of their investments. They received no 
direct benefits or subsidies unless they invested their 
money first. A tax on machinery and equipment 
investment was phased out, based on levels of private 
sector investment. Royalty structure became based on 
payout period. Starting at a low point and increasing to 
$25 % of net profits. 

With this structure, production increased from 300,000 
B/d to over 600,000 B/d in 10 Years [a 7% annual year 
over year increase] 

In 2003 the world became aware of the gigantic oil 
deposits of Alberta with official ElA recognition of the 
resource. This created a stampede of investment from 
around the world coupled with a surge in new 
technology focused on reduced green house gas 
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emissions, reduced environmental footprint in mining 
and "in situ" recovery, and cost and production 
efficiencies. The oilsands have been the worlds 
engineering "sandbox" for the past five years. 

Great gains have been made, as you will hear today. 

Let me just give one example: Williams is an active 
respected natural gas midstream USA based company. 
They have developed and have deployed a technology 
that reuses surplus gases emitted from the coking 
process that upgrades bitumen to a transferable form. 
As the gases are emitted from the coking process, 
Williams traps these gases. They then remove the 
propane, butane and higher c5+ gases for use and sale 
later in the gas stream. They return dry clean burning 
gas back to the cokers. This simple process now 
removes over 300,000 tons of C02 from the atmosphere 
each and every year. They have the potential 
opportunity to place four or more plants in the area that 
will result in over 1 million tons per year reduction 
from gases to the atmosphere. This process creates 
wealth by converting and selling waste products that 
would have otherwise been released to the atmosphere. 
It creates high paying jobs in construction and plant 
operation. It gives North America a competitive edge in 
the world today. 

This technology and the opportunity did not even exist 
15 years ago. 

I am sure you are anxious to hear further technological 
innovation in the oilsands, as other presenters will 
relate. 
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What's happened in Alberta? As a former politician who 
served 3 consecutive terms from 1993 - 2004, let me 
outline the changes. 

As stated in 1993 Alberta, a province of 2.5 million 
people who had no disposable income increase in the 
past decade and provincial finances were gloomy with a 
spending profile that was 25% above income and a debt 
that grew to $28 Billion. 

My political party, under the leadership of Premier 
Ralph Klein was elected on a platform to balance the 
budget, pay down debt and not increase taxes. , 

Alberta's deficit was eliminated (1995); all provincial 
debt was paid off in July 2004. Taxes were not 
increased; in fact Albertans received a cash refund from 
their government. 

The Heritage Medical Research Fund, which provides 
scholarships to aspiring medical researchers, was 
doubled to $2Billion 

The Alberta Ingenuity Fund, which grants funds to 
engineering innovation, was doubled to $2Billion 
High school scholarships were doubled rewarding 
successful completion of high school in a 3-year period 
A Sustainability Fund was created to weather economic 
downturns. A Capital fund was created to provide 
Albertans with new educational facilities, infrastructure 
and health care facilities, nurses, and doctors. 

In all, thanks to government /private sector 
partnerships, a drive for technical innovation and 
human ingenuity Alberta was transformed. 
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In 2004, the books showed a stunning $68Billion 
turnaround from the dismal economic situation of 1993. 

Albertans had the highest weekly earnings in Canada, 
the lowest unemployment rate, the lowest tax rate, and 
highest reported retail sales. 

In 2005 when the famed "60 minutes " show aired a 
special on the oil sands, a 22-year-old trucker said he 
had made $120,000 the previous year. At the end of the 
program the CBS phone line system was so deluged 
with calls that the system crashed. Over 1500 
Americans ranging from truck drivers to nuclear 
engineers phoned in. To a person they wanted jobs. 

The oilsands remains a job-generating machine that is 
technology driven. The production of oilsands crude 
delivers more economic value per barrel to the USA 
than any other Barrel of oil produced in the world 
today. 470 ton trucks from Caterpillar [mostly diesel 
electric and fuel efficient). Tires from Michelin in South 
Carolina. Consulting brains and steel from Chicago Iron, 
The list is long, and the jobs are many. 

The oilsands will continue to drive efficiency in cost and 
production practices. Producers will put a high price on 
workplace safety. Technology, Innovation and 
Continuous improvement will reduce green house gas 
emissions and overall environmental footprint. 
Reclamation practices improve on a daily basis. 
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The building of the oilsands has created more jobs, 
more entrepreneurship and more prosperity for First 
Nations and Aboriginal peoples than anyplace else in 
Canada or any other initiative. 

The increase in production will benefit North America 
with secure reliable, non-geopolitical, reasonable priced 
energy. As Democratic Governor Schweitzer of our 
neighbouring state of Montana has said "I do not believe 
that 1 will ever have to send the National Guard to 
Alberta to protect our oil supply “ 

Alberta is the number one energy supplier to the USA 
and the dialogue and the insight such as will be gained 
today is critical to maintaining that special relationship. 

Thank you for this opportunity to serve the US House of 
Representatives. 
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Mr. Whitfield. Thank you. 

Mr. Dyer, you are recognized for 5 minutes. 

STATEMENT OF SIMON DYER 

Mr. Dyer. Good morning, Mr. Chairman and committee. My 
name is Simon Dyer. I am the policy director with the Pemhina In- 
stitute based in Alberta, Canada. The Pembina Institute is Can- 
ada’s nonprofit sustainable energy think tank. We focus on energy 
solutions through research, education, consulting, and advocacy. 
We have a long history as the leading independent expert on oil 
sands environmental policy and performance. We have participated 
in the regulatory process in Alberta for 20 years and we conducted 
extensive research on policy solutions to current environmental 
problems in the oil sands. 

The biggest impediment to progress on reducing the environ- 
mental impact of oil sands through the deployment of new tech- 
nologies is the lack of regulatory policy to drive improved perform- 
ance. All the major environmental accomplishments such as deal- 
ing with acid rain, the hole in the ozone layer, and removing lead 
from gasoline were all driven by regulatory approaches that re- 
sulted in increased environmental performance and technological 
innovation in the industry. In the oil sands, however, little atten- 
tion has been focused on the appropriate role of government in reg- 
ulating environmental performance, and thus, many of the environ- 
mental impacts continue to worsen today. 

My comments, due to the short time, will be focused on green- 
house gas pollution but the same principles apply to other unre- 
solved environmental impacts such as tailings waste management, 
fresh water use, air pollution, and land and wildlife impacts. Over 
the last two decades, oil sands greenhouse gas emissions have more 
than doubled. In 2009, oil sands operations in Canada emitted 45 
megatons of greenhouse gases. According to recent projections by 
the Government of Canada, this is set to double again by 2020. 

What is less well known is that oil sands greenhouse gas emis- 
sion intensity — that is how much carbon dioxide per barrel pro- 
duced — has actually worsened over the past 6 years. This has un- 
done some of the improvements in the emissions intensity that 
other presenters have mentioned. Improvements since 1990 were 
largely driven by one-time changes like switching fuel from coke to 
natural gas and by incorporating cogeneration into projects. The in- 
sinuation that these kind of improvements will continue into the 
future is not supported by the evidence. 

The worsening emission profile of the oil sands can be attributed 
to three main issues. Firstly, an increasing proportion of oil sands 
production will be coming from in situ oil sands development, as 
noted by other speakers here today. In situ development produces 
two-and-a-half times more greenhouse gas emissions per barrel 
than oil sands mining does. Secondly, as oil sands development in- 
creases, companies are exploring lower-quality and harder-to-access 
bitumen resources and developing these resources means increased 
environmental impacts per barrel. Thirdly, the very weak regu- 
latory environment of the greenhouse gas management in Alberta 
and Canada does not require substantial improvements in green- 
house gas emissions. 
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As you may know, the Government of Canada has repeatedly 
failed to meet its own targets to reduce greenhouse gas pollution, 
and the oil sands are the major reason behind this. While most in- 
dustries in Canada are holding steady, emissions in the oil sands 
continue to rise. A 2010 MIT study quantified this effect with eco- 
nomic models and concluded that the niche for the oil sands indus- 
try seems fairly narrow and mostly involves hoping the climate 
policies will fail. In Canada, hitting climate targets while the oil 
sands expand dramatically would mean asking every other sector 
in our economy to do more than their fair share, a prospect that 
is so unappealing that every Canadian environment minister to 
date has opted to miss their targets instead. 

Much attention has been paid to the potential role of carbon cap- 
ture and storage, or CCS, in limiting greenhouse emissions from 
the oil sands. Indeed, Alberta’s climate plan says CCS alone will 
account for 70 percent of Alberta’s reductions by 2050. However, 
there are no operating CCS projects in the oil sands. One planned 
integrated project. Shell’s Quest Project, proposes to capture 1.2 
million tons of emissions from the Scotford Upgrader. This project 
will receive $865 million in subsidies from the Alberta and Federal 
governments. 

While in principle, CCS could be applied at different stages of 
the oil sands, it is not economic under current policies. Carbon cap- 
ture costs for oil sands projects range from 75 to $230 per ton of 
carbon dioxide. In Alberta, the effective carbon price is only $15 per 
ton of C02. At this price level in the absence of further massive 
public subsidies, there will be no deployment of CCS in the oil 
sands beyond Shell’s Quest Project. 

Unfortunately, Alberta’s climate plan states that 30 megatons of 
annual reductions will be derived by CCS by 2020, the equivalent 
of building 25 Quest-type projects in the next 8 years. Clearly, this 
is a fiction. For carbon capture to be economic, governments would 
either have to implement carbon prices an order of magnitude 
higher than they are currently or mandate carbon capture and 
storage for the oil sands industry. 

In December, Pembina Institute conducted the first assessment 
of Alberta’s climate plan. We concluded that Alberta will miss its 
emissions target by two-thirds. We characterized Alberta’s climate 
plan as “a car without an engine,” as many of the elements that 
could be effective but without a meaningful carbon price, it just 
won’t run. The current frenzied rate of oil sands development in 
Canada is a symptom of our failure to implement policies and regu- 
lations to meet our commitments. Rosy projections of oil sands ex- 
pansion are simply mathematically inconsistent with these commit- 
ments. 

I would like to finally comment on the fact that Pembina Insti- 
tute is supportive of voluntary measures in research and develop- 
ment by oil sands industry. It is important to distinguish between 
lab research and small-scale pilot projects and commercial penetra- 
tion of new technologies. The commercial application of new tech- 
nologies is simply not keeping pace with this expansion and the 
vast majority of new production will rely on conventional more pol- 
luting technology. This represents a significant opportunity lost 
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and can only be addressed through policy and regulatory interven- 
tion. 

Thank you very much. I look forward to your questions. 

[The prepared statement of Mr. Dyer follows:] 
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Good morning Chair and Committee 

My name is Simon Dyer. I am the Policy Director with the Pembina Institute, 
based in Alberta, Canada. 

The Pembina Institute is a Canadian non-profit think tank that advances sustainable 
energy solutions through research, education, consulting and advocacy. We have a 
long history as a leading independent expert on oilsands environmental 
performance and policy. We have participated in oilsands regulatory processes in 
Alberta for 20 years and conducted extensive research on policy solutions to 
current environmental problems in the oilsands. 

The biggest impediment to progress on reducing the environmental impact of 
oilsands development through the deployment of new technologies is the lack of 
regulatory policy to drive improved performance. Major environmental 
accomplishments such as dealing with acid rain and the hole in the ozone layer and 
removing lead from gasoline were all driven by regulatory approaches that resulted 
in increased performance and technological innovation from industry. In the 
oilsands, however, little attention has been focused on the appropriate role of 
government in regulating environmental performance — and thus many 
environmental impacts continue to worsen. 

My comments today, due to the short time, will be focused on greenhouse gas 
pollution, though the same principles apply to the other unresolved environmental 
impacts of oilsands development such as tailings waste management, fresh water 
use, air pollution and land and wildlife impacts. 

Oilsands are the fastest growing source of greenhouse gas pollution in Canada 

Over the last two decades, oilsands greenhouse gas emissions have more than 
doubled.' In 2009, oilsands operations in Canada emitted 45 million tonnes of 


' Oilsands emissions have grown from 17 Mt in 1990 to 45 Mt in 2009. Source: Environment 
Canada, National Inventory Report - Part I 1990-2008 Greenhouse Gas Sources and Sinks in 
Canada (2010) 86, Table 2-16. 

http://www.ec.gc.ca/Publications/default.asp?lang=En&xml=492D914C-2EAB-47AB-A045- 
C62B2CDACC29 Note: the value for 2009 oilsands total emissions was provided in e-mail 
communication from Environment Canada officials. 
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greenhouse gases (GHGs), According to recent projections from the Government 
of Canada, in a business-as-usual oilsands scenario this emissions growth will 
continue, with the total annual emissions from the oilsands doubling from 2009 to 
2020 . 

What is less well known is that oilsands greenhouse emissions intensity — that is, 
how much CO 2 is emitted per barrel produced — has actually worsened over the 
past 6 years. This has undone some of the improvements in emissions intensity that 
other presenters have mentioned. Improvements since 1990 were largely driven by 
one-time changes like switching fuels from coke to natural gas, and by 
incorporating cogeneration into projects. The insinuation that these kinds of 
improvements will continue is not supported by recent evidence. 

The worsening emissions profile for the oilsands can be attributed to three main 
issues that cannot be disputed: 

First, an increasing proportion of oilsands production comes from insitu oilsands 
development instead of mining. Insitu development produces 2-and-a-half times 
more GHG emissions per barrel than oilsands mining does. 

Second, as oilsands development increases, companies are exploring lower-quality 
and harder-to-access bitumen resources; developing these resources means 
increased environmental impacts. 

Third, the very weak regulatory environment for greenhouse gas management in 
Alberta and Canada does not require substantial improvements in greenhouse gas 
emissions. 

As you may know, the Government of Canada has repeatedly failed to meet its 
own targets to reduce greenhouse gas pollution, and the oilsands are a major reason 
behind this. While most industries in Canada are holding steady, oilsands 
emissions continue to rise. A 2010 MIT study quantified this effect with economic 
models, concluding that “the niche for the oil sands industry seems fairly narrow 
and mostly involves hoping that climate policies will fail.” In Canada, hitting 
climate targets while the oilsands expand dramatically would mean asking other 
sectors to do more than their share — a prospect so unappealing that every 
Canadian environment minister to date has opted to miss our targets instead. 
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Much attention has been paid to the potential role that carbon capture and storage 
(CCS) could play in limiting GHG emissions from Canada’s oilsands. This is 
partly because Alberta’s climate change plan assumes that CCS alone will provide 
approximately 70%^ of planned reductions from business-as-usual by 2050. 

However, there are no operating CCS projects in the oilsands to date. One planned 
integrated project, Shell’s Quest project, proposes to capture 1.2 million tonnes of 
emissions from the Scotford Upgrader.^ This project will receive 865 million 
dollars in subsidies from the Canadian federal and Alberta governments. While in 
principle CCS could be applied at several different stages in the oilsands, it is not 
economic under current policies. 

Projected carbon capture costs for oilsands projects range from 75 to 230 dollars 
per tonne. ‘’in Alberta, the effective carbon price is set at only $15 per tonne of 
COa-^ At this price level, and in the absence of further massive public subsidies, 
there will be no deployment of CCS in the oilsands beyond Shell’s Quest project. 
Unfortunately, Alberta’s climate plan states that 30 MT of annual reductions will 
be derived by CCS by 2020 — the equivalent of building 25 Quest-type projects in 
the next 8 years. Clearly, this is a fiction. 

For carbon capture to be economic, governments would have to either implement 
carbon prices an order of magnitude higher than they have contemplated to date, or 
mandate carbon capture for the oilsands industry. 

Last December, Pembina Institute completed the first and only comprehensive 
assessment of Alberta’s climate change plan. By assembling government and 


^ CCS accounts for 139 of a planned 200 MT of reductions by 2050. 

■’ Shell Canada, “Oilsands: Shell’s Quest.” Accessed March 1, 201 1. 
htlp:/7www. shell. ca/home/content/can- 

en/aboulshell/our_businessAusiness_iii_canada/upstreani/'oil_sands/quest/ 

Mbid. 

^ $ 15/tonne is the charge that large emitters can pay into the province’s Climate Change and 
Emissions Management Fund in order to comply with Alberta’s Specified Gas Emitter 
Regulation, which mandates a 12% emission intensity reduction for heavy industry in the 
province. Government of Alberta, Technical Guidance for Completing Specified Gas 
Compliance Reports, (2010) 4,8. http://environment.alberla.ca/documents/Tech-Guidance-Doc- 
for-2009-Spccificd-Ga.s-Compliance-Reports.pdf. 
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industry data we concluded that Alberta will miss its emissions reduction target by 
2020 by two-thirds. The primary reason for this failure is that Alberta does not 
place a high enough price on pollution to incentivize the kinds of reductions it has 
committed to in its plan. 

We characterized Alberta’s climate plan as a car without an engine. It has many 
elements that could be effective, but without a meaningful price that penalizes CO 2 
pollution, the car won’t run and it won’t get Alberta to its stated destination. 

In its 2010 World Energy Outlook, the International Energy Agency modelled a 
“450 Scenario” to project energy supply and demand that would be consistent with 
stabilizing atmospheric GHG concentrations at 450 parts per million of carbon 
dioxide. This scenario projects that oilsands production would continue to grow, 
although much more slowly than in the current unregulated environment, with 
production reaching just over 3 million harrels per day of production in 2035.’’ In 
other words, under this scenario Canada could have an oilsands industry and a 
carbon price while still meeting international climate targets. 

The current frenzied rate of oilsands development is a symptom of Canada’s 
failure to implement policies and regulations to meet its commitments to reduce 
greenhouse gas pollution. Rosy projections by industry for oilsands expansion are 
simply mathematically inconsistent with these commitments. 

Finally, I would like to comment on the fact that while Pembina Instimte is 
supportive of voluntary measures and research and development by the oilsands 
industry, it is important to distinguish among lab research, small-scale pilot 
projects and commercial penetration of new technologies. The commercial 
application of new technologies is simply not keeping pace with expansion, and as 
a result the vast majority of new production will rely upon conventional, more 
polluting technology. This represents a significant opportunity lost, and one that 
can only be addressed through policy and regulatory intervention. 

In closing, I’d like to thank you for this opportunity to speak to you and look 
forward to your questions. 


Intemalional Energy Agency, World Energy Outlook 2010, (2010), p.450 
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Executive Summary 
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Regulation and the environmental impacts of oiisands 


About the Pembina Institute 

The Pembina Institute is a Canadian non-profit think tank that advances sustainable 
energy solutions through research, education, consulting and advocacy. We promote 
environmental, social and economic sustainability in the public interest by developing practical 
solutions for communities, individuals, governments and businesses. The Pembina Institute 
provides policy research leadership and education on climate change, energy issues, green 
economics, energy efficiency and conservation, renewable energy, and environmental 
governance. 

The Pembina Institute has a long history as a leading independent expert on oiisands 
environmental performance and policy. We have participated in oiisands regulatory processes in 
Alberta for 20 years and have conducted extensive research on policy solutions to current 
environmental problems in the oiisands. 

Role of regulation in environmental innovation in 
the Canadian oiisands 

The biggest impediment to progress on reducing the environmental impact of oiisands 
development through the deployment of new technologies is the lack of regulatory policy to 
drive improved performance. Major environmental accomplishments, such as dealing with acid 
rain and the hole in the ozone layer and removing lead from gasoline, were all driven by 
regulatory approaches that resulted in increased performance and technological innovation from 
industry. In the oiisands, however, little attention has been focused on the appropriate role of 
government in regulating environmental performance — and thus many environmental impacts 
continue to worsen. 

My comments today, due to the short time, will be focused on greenhouse gas pollution, 
though the same principles apply to the other unresolved environmental impacts of oiisands 
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Regulation and the environmental impacts of oilsands 

development such as tailings waste management, fresh water use, air pollution and land and 
wildlife impacts. 

Oilsands are a major and growing source of 
greenhouse gas emissions 

Oilsands are the fastest growing source of greenhouse gas pollution in 
Canada. 

Over the last two decades, oilsands greenhouse gas emissions have more than doubled.’ 

In 2009, oilsands operations in Canada emitted 45 million metric tonnes (Mt) of greenhouse 
gases (GHGs), an increase of 22 million tonnes over 2000 levels. According to recent projections 
from the Government of Canada, in a business-as-usual oilsands scenario this emissions growth 
will continue, with the total annual emissions from the oilsands doubling from 2009 to 2020 .’’ 



Figure 1. Annual total oilsands greenhouse gas emissions 

Source: Data from 1990 to 2009^ are actual measured values, while 2010 to 2020"^ represent Environment Canada’s forecast 
values. 
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Regulation and the environmental Impacts of oilsands 


The rapid growth rate of oilsands GHG pollution is even more evident when compared 
with the projected emissions from other economic sub-sectors in Canada, As shown in Figure 2, 
GHG emissions are growing faster in the oilsands than any other sub-sector in Canada. 
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Figure 2 . Projected annual greenhouse gas emissions by economic sub-sector 

Figure produced from Environment Canada data® 

Extracting and upgrading synthetic crude from the olisands is a very 
emissions-intensive means of producing transportation fuel 

In comparison to conventional sources of crude, producing transportation fuels from the 
oilsands is a very energy-intensive process. The vast quantities of natural gas burned to power 
the oilsands industry result in unusually high GHG pollution. Numerous studies have compared 
the GHG intensity of oilsands with a variety of conventional crudes and other heavy or non- 
conventional fuel sources, and have shown oilsands at or near the top of the list of the most 
emissions-intensive commercial sources to date. Industry'-wide average GHG emissions for 
oilsands extraction and upgrading are estimated to be 3.2 to 4.5 times greater per barrel than for 
conventional crude oil produced in Canada or the United States.'’ 

The Royal Society of Canada Expert Panel on the Environmental and Health Impacts of 
Canada’s Oil Sands Industry noted, “In summary, comparisons of GHG emissions from oil sands 
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with other petroleum sources is very dependent on the petroleum source that is used for 
comparison and the specific details concerning the processing of bitumen. Nonetheless, life- 
cycle GHG emissions from oil sands are in the upper part or at the top of range of all petroleum 
sources. In situ bitumen recovery is the highest for GHG emissions and its proportion of bitumen 
production is increasing.”’ 

Oiisands intensity improvements will not compensate for absolute oiisands 
growth 

Environment Canada’s most recent figures show that, from 1990 to 2009, oiisands GHG 
intcn.sity (emissions per barrel produced) declined by 29%.*'*’ Industry advocates often use this 
statistic to imply that substantial intensity improvements will continue in the future. However, 
this is not likely to be the case. 

While past technology and process improvements resulted in increased efficiency, a 
significant component of the intensity reductions from the past two decades were made possible 
by fuel switching from coke to natural gas'” and by increased use of cogeneration of heat and 
electricity." These one-time advances have been widely adopted across the industry and so are 
not likely to result in further significant GHG intensity reductions in the future.’’ 

While new technologies are being researched tliat could potentially lead to future GHG 
intensity reductions, the long lag time between research, piloting and commercial deployment 
means that any benefits from the technologies arc likely 15 to 20 years away.” In fact, as 
illustrated in Figure 3, the historical decline in GHG intensity now appears to have ended, with 
intensity levelling off and increasing somewhat over the past four years. 
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Regulation and the environmental impacts of oilsands 



Figure 3. Industry-wide greenhouse gas emissions intensity trends for oilsands 

Source; Emissions data from Environment Canada'”* and production data from Statistics Canada 

In addition, new intensity reductions brought by future technologies may be diminished 
or cancelled out by other changes to the industry. For example, current projects tend to start 
where the best bitumen reservoirs are located, but future oilsands operations are likely to be 
located at reservoirs that are less easily accessible, therefore requiring more energy and 
producing relatively higher GHG emissions."’ Furthermore, in situ oilsands extraction — a 
significantly more GHG-intensive means of production (on average 2.5 times more intensive 
than mining)’’ — is expected to become a major portion of overall oilsands production over the 
next decade."* Such a shift would increase the industry-wide GHG intensity. 

Another reason why continued GHG emission intensity reductions are unlikely is because 
the current weak regulatory environment for greenhouse gas management does not require 
substantial improvements in greenhouse gas emissions, as described below'. 

It is important to note that both the absolute and intensity -based GHG emissions do not 
account for land use change — a factor that is likely to be significant. A study published in the 
Proceedings of the National Academy of Sciences last week found that loss of peatland in the 
oilsands region is significant source of carbon pollution. The post-mining landscape in the 
oilsands region will support 65% (29,500 ha) less peatlands. From approved oilsands mines 
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Regulation and the environmental impacts of oiisands 

alone, up to 47 Mt C02eq will be released from the carbon stored in the peatlands; the eeosystem 
will reduee its ability to absorb carbon by up to 7,000 tonnes per year.” Life cycle studies of 
oiisands emissions intensity do not incorporate this important information. 

Federal climate policies will fail to meet the 
country’s 17% emissions reduction target unless 
the government increases its effort tenfold 

Current federal and provincial policies put Canada’s GHG emissions on a 
trajectory to be 7% above the 2005 level by 2020, not 17% below it as the 
government has promised 

Environment Canada’s latest projections show that in the absence of any government 
policies to curtail emissions, and with mid-range assumptions about economic growth and the 
price of oil, Canada's annual OHG emissions would reach 850 Mt in 2020, compared to 731 Mt 
in 2005. When taking into account all currently announced federal and provincial climate 
policies, just one-quarter of the gap between our projected 2020 emissions and our 2020 target 
(17% below the 2005 level) will be closed, meaning that Canada’s 2020 emissions would be 785 
Mt.^“ 
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Regulation and the environmental impacts of oilsands 



Figure 4. Canada’s greenhouse gas emissions 2005-2020 

Source; Pembina Institute presentation of data from Environment Canada^’ 

The left-hand red shaded area in Figure 4, which depicts numbers published by 
Environment Canada, shows that during the Harper government’s first seven years in office 
(2006-2012 inclusive), its efforts will have reduced Canada’s annual emissions by 9 Mt or 1.2%, 
equivalent to 0.17% per year. The grey shaded area in the figure shows that during the 
subsequent eight years (2013-2020 inclusive), federal policies would have to reduce annual 
emissions by 89 Mt, or 12.8%, in order to meet Canada’s 2020 target. Meeting this target is 
equivalent to 1.7% reductions each year. This indicates that a tenfold increase is required in the 
current federal policy implementation effort from now on.^^ 

Overall, Canada’s annual GHG emissions are projected to increase by 54 Mt between 
2005 and 2020, under currently announced federal and provincial policies. Emissions from the 
oilsands (including emissions from upgrading) are projected to grow by 62 Mt over the same 
period.^"' Because the ups and downs in emissions in other sectors largely cancel each other out, 
essentially the entire projected increase in Canada’s emissions between 2005 and 2020 will come 
from the oilsands. 
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Regulation and the environmental impacts of oilsands 

New climate policies fail to raise the bar 

The federal government is implementing new policies intended to slow the future growth 
in Canada’s GTIG emissions. The most significant of these include regulated emission standards 
for cars and trucks based on the U.S, regulations, stronger efficiency standards for energy-using 
equipment, and public investment in four industrial-scale CCS projects (two in the oilsands). The 
government is also proposing to regulate GHG emissions from coal-fired electricity generation, 
starting in 2015. 

However, the effectiveness of these initiatives is questionable. Loopholes in the car 
regulations, and the fact that Canada’s fleet is historically more efficient than the U.S. fleet, may 
allow automakers to simply continue with business as usual in Canada until as late as the 2016 
model year.^^ Some of the CCS projects may not proceed, if their proponents decide they are not 
economically viable. The proposed regulations for coal-fired electricity will allow existing plants 
to operate for their full economic life (45 years) and will allow those new plants that plan to use 
CCS to avoid capturing the majority of their emissions until 2025. Under these regulations, about 
two-thirds of currently operating plants will not be required to meet the standard until after 2020, 
and nine will operate past 2030 without constraint.^*’ 

Canadian targets could be met with no negative impact to job creation 

While a far more significant federal commitment to manage oilsands GHG emissions 
would be required for Canada to meet its emissions target in 2020, a recent study^’ by M.K. 
Jaccard and Associates, a leading economic modelling firm, concluded that Canada could 
sharply reduce its emissions between 2010 and 2020 with only a slight slowing of economic 
growth, and with no negative impact on job creation. The study also showed that Canada could 
surpass the federal government’s GHG target for 2020 while still expanding the oilsands industry 
and allowing Alberta to continue having the fastest growing economy in the country.^* This 
would, however, require massive and urgent deployment of CCS in the oilsands. 
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Regulation and the environmental impacts of oilsands 

Canada is a climate follower, not a climate leader 

Since the election of Barack Obama, the Government of Canada has consistently 
emphasized a commitment to harmonize its climate change action with that of the Doubts 
over the Harjter government’s sincerity about this harmonization are fuelled however by 
Canada’s failure to match its southern neighbour on key climate policies. In the 2010-2011 fiscal 
year, the Obama administration proposed 18 times more new spending on renewable energy, per 
capita, than the Government of Canada did.^” The Obama administration also began regulating 
GHG emissions from some industrial facilities in January 2011, under the Clean Air Act, but 
Canada’s federal government is still at the stage of talking about such regulations,’ ' not 
implementing them. Even the proposed coal regulations that the Government of Canada 
published in August 201 1 are not yet finalized and would not take effect until 2015. In the 
meantime, this leaves the oilsands sector without any federal GHG regulations or limits. 

Alberta’s climate regulations are weak and will 
not counteract the growing GHG emissions from 
the oilsands sector 

Alberta’s climate plan can be called a car without an engine. It has many elements that 
could be effective, but without a meaningful price that penalizes CO 2 pollution, the car won’t run 
and it won’t get Alberta to its stated destination. 

While the Alberta government makes bold claims’^ about its actions to curb GHG 
emissions, both its mid-term and long-term targets are weak relative to other jurisdictions and its 
actual performance has lagged. Over the mid-term, scientific consensus is that the world needs to 
reduce greenhouse gases by 25 to 40% below 1990 levels by 2020 to avoid dangerous climate 
change.’ ’ Many jurisdictions such as Ontario, U.K and Japan have made reduction commitments 
within this range. Alberta’s 2008 climate plan, by contrast, assumes an approximate 40% growth 
in emissions between 1 990 and 2020,’“' making it one of the few industrialized jurisdictions to 
commit to emissions increases rather than decreases. The 2008 plan also included a target to 
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Regulation and the environmental impacts of oiisands 

reduce annual GHG emissions by 20 Mt below the business-as-usual level by 2010 — a target 
the province failed to even come close to meeting. 

Over the long term, many industrialized (Annex 1 Parties) jurisdictions have committed 
to 70-80% reductions in GHG emissions by 2050, For example, the U.S. is targeting an 83% 
reduction below 2005 levels by 2050.^^ Alberta’s long-term climate target is a mere 14% 
reduction below 2005 levels by 2050^'' thereby lagging signifieantly behind the ambitions of 
most other jurisdictions. White the Alberta plan commits to a number of specific policy actions, 
it makes no attempt to show that the policies will be strong enough to aehieve the objectives. 

In December 2011, Pembina completed the first and only comprehensive assessment’^ of 
Alberta’s climate change plan. By assembling government and industry data we concluded that 
Alberta will miss its emissions reduction target by 2020 by two-thirds. The primary reason for 
this failure is that Alberta does not place a high enough price on pollution to incentivize the 
kinds of reductions it has committed to in its plan. The Alberta government’s current GHG 
initiatives could result in at most about a 14 Mt reduction by 2020 compared to busincss-as-usual 
annual emissions; the reduction could possibly be less than 1 0 Mt by 2020,’* This will fall far 
short of halting the growth in Alberta’s GHG emissions, let alone achieving absolute reductions, 
An analysis of the key components of Alberta’s climate change plan is provided below. 

Specified Gas £m/ffers Regulation (SGER) 

This Alberta regulation requires all facilities emitting more than 100,000 tonnes of CO 2 
equivalent per year to reduce average emissions intensities by 12% (for new facilities the 
requirement is phased in over several years).’® These are, however, reductions on paper only, 
since faeilities can comply by making payments of $15 per tonne COje into the Climate Change 
and Emissions Management Fund and by purchasing offset credits from projects in Alberta — 
credits that in many eases do not represent incremental emission reductions. 


AH dollar amounts in this paper are in Canadian doltars. 
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Regulation and the environmental impacts of oiisands 

While it is true that Alberta does have a price on carbon, this price is only applicable to 
12% of the emissions from new large facilities, such as those being built in the oiisands. 
Furthermore, the SI 5/tonne compliance option essentially caps the price on carbon in the 
province at a rate far lower than the cost of achieving on-site reductions through CCS and other 
technologies, thereby failing to provide an incentive to implement those technologies. 

Alberta’s offset program 

Alberta’s carbon offset program provides carbon credits to reductions made by projects 
that would already have taken place without any policy action, A Pembina Institute analysis of 
Alberta’s offset registry revealed that more than 82% of credits used for compliance with the 
SGER during 2008 to 201 0 came from projects that started before the policy was announced in 
2007.'*° It is clear that the reductions associated with these projects cannot be attributed to the 
SGER and should not be awarded offset credits. Furthermore, offsets arc largely reductions on 
paper only, diluting any real on-site GHG reductions achieved through the SGER. 

Climate Change and Emissions Management Fund (CCEMF) 

As noted above, large emitters can make S15/tonne payments into Alberta’s CCEMF to 
meet the Specified Gas Emitters Regulation intensity targets rather than making on-site emission 
reductions. The funds are reinvested in a wide range of emission reduction projects. In the period 
2007 to 2010, $256 million was paid into the CCEMF;*' to date $126 million has been 
committed to approved projects, It is too early to know by how much these projects will reduce 
emissions. However, it is clear that the emission reductions in the near term (e.g., by 2020) will 
be much smaller than the "reductions” for which Alberta’s large emitters are given credit by 
making payments into the CCEMF. 

CCS subsidies 

Alberta has committed $2 billion to support large-scale CCS projects in the province, 
including tw'o in the oiisands.*'' However, a reeent proposal by the government to provide double 
offset credits for certain CCS projects may completely undermine any emission reductions made 
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under this program/'' Even providing one credit for every tonne reduced would diminish the net 
emission reductions from CCS because each credit created allows the company receiving or 
purchasing that credit to emit an extra tonne (or avoid payments into the CCEMF), But when two 
credits arc provided for every one tonne of reduction, the total allowed GHG emissions resulting 
from the CCS subsidies and offset system are higher still. 

Carbon capture and storage will not be deployed 
to reduce oiisands emissions in the absence of 
regulation 

Much attention has been paid to the potential role that carbon capture and storage (CCS) 
could play in limiting GHG emissions from Canada’s oiisands. This is partly because Alberta’s 
climate change plan assumes that CCS alone will provide 139 Mt of a planned 200 Mt reduction 
(approximately 70%) from business as usual by 2050.''^ Yet often the attention understates both 
the slow and limited deployment of CCS and the significant challenges in applying this 
technology to the oiisands sector. 

To date there are no operating CCS projects in the oiisands. One planned integrated 
project, Shell’s Quest project, will capture 35% of the emissions from the Scotford Upgradcr,'** 
This project will receive $865 million in subsidies from the federal and provincial 
governments,'*’ A second planned project, the Alberta Carbon Trunk Line, proposes to transport 
COj from an oiisands upgrader and other industrial facilities in central Alberta to oil fields for 
enhanced oil recovery.'*® At $558 million, federal and provincial subsidies will cover 47% of this 

• ' 49 

project s costs. 

While in principle CCS could be applied at several different stages in the bitumen 
extraction and upgrading phases, the cost of capturing emissions from many of the sources is 
likely to be prohibitive unless govemments are willing to implement carbon prices an order of 
magnitude higher than they have contemplated to date. In general, CO 2 emissions associated 
with hydrogen production at oiisands upgraders have relatively lower capture costs, estimated at 
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Regulation and the environmental impacts of oilsands 

$75 to S 1 55/tonne ™ These costs are within the range of other relatively low-cost capture sources 
like coal-fired electricity production and oil refining. However, CO 2 streams from in situ 
oilsands have among the highest capture costs, estimated at $175 to $230/tonne.^' 

In Alberta, the effective carhon price is set at $ 15/tonne of CO 2 At this price level, and in 
the absence of further massive public subsidies, there is very little (if any) financial incentive for 
oilsands producers to pursue CCS projects. 

IHS CERA noted that capturing CO 2 at upgradcrs presents the best opportunity for CCS 
implementation in the oilsands and could lead to a net decrease in emissions intensities of 1 1 to 
14% for bitumen production and upgrading (wcll-to-tank).^" According to the forecast scenario 
described in the report, CCS implementation in the oilsands will begin around 2020 and, as it 
expands, will lead to industry-wide GHG reductions of approximately 6 Mt from business as 
usual by 2035.” While CCS reductions may occur within other industries, at this rate Alberta 
will be required to substantially increase their implementation of CCS to achieve the target of 
1 39 Mt of carbon capture and storage by 2050, 

Unfortunately, Alberta’s climate plan states that 30 MT of annual reductions will be 
derived by CCS by 2020 — the equivalent of building 25 Quest-type projects in the next eight 
years. Clearly, this is a fiction. 

In its 2010 World Energy Outlook the International Energy Agency modelled a “450 
Scenario” to project energy supply and demand that would be consistent with stabilizing 
atmospheric GHG concentrations at 450 parts per million of carbon dioxide. This scenario 
projects that oilsands production would continue to grow although much more slowly than 
current growth projections, with production reaching just over 3 million barrels per day (mbpd) 
of production in 2035.’^‘' In other words, under this scenario Canada can have an oilsands 
industry, a carbon price and meet international climate targets. 

Pembina has also conducted economic modelling that examines the fate of the oilsands in 
a regulatory environment where Canada meets its international commitments or science-based 
targets to reduce greenhouse gas pollution.*’ Both scenarios required mandatory CCS and 
resulted in a slowing of oilsands expansion, 
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Regulation and the environmental impacts of oilsands 

The current unchecked rate of oilsands development is a symptom of Canada’s failure to 
regulate greenhouse gas pollution, and it appears that rosy industry projections for oilsands 
expansion are mathematically inconsistent with North America’s stated commitments to reduce 
greenhouse gas pollution. 

Limited policy signals to drive innovation 

Currently there are few strong policy signals to improve environmental management in 
the oilsands. As described above, the existing climate regulations are inadequate to spur the 
innovation necessary to reduce either emissions intensity or absolute greenhouse gas emissions. 

In the absence of adequate environment policies, several leading oilsands companies have 
created their own initiatives. The recently-announced Canadian Oil Sands Innovation Alliance, a 
new and larger version of the older Oil Sands Leadership Initiative, is a partnership of 12 
oilsands companies that intend to share experience and intellectual property amongst themselves. 
While these sorts of initiatives are a step forward, they arc unlikely to result in meaningful 
improvements in environmental perfonnance unless there are policy or price signals to compel 
companies to innovate. 

As well, if clear policy signals were given to other aspects of the oilsands industry such 
as water and species at risk management, land impacts and reclamation, these signals would 
likely catalyze the necessary innovation to mitigate impacts and temper international scrutiny of 
the oilsands. 

Pace and scale issues not solved by technology 

The Canadian Association of Petroleum Producers predicts that oilsands production will 
double from 1.5 mpbd in 2010 to 3.0 mbpd by 2020, to over 3.73 mbpd by 2025 (Figure 5). If 
the oilsands production is forecasted by development stage, already over 4 mpbd in production 
capacity has received all the necessary regulatory approvals. If one also considers the projects 
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Regulation and the environmental impacts of oiisands 


that are in application or have been disclosed or announced, then the potential nameplate 
capacity for the oiisands rises to over 8.1 mbpd (Figure 6).^^ 


Actual I Forecast 



2005 200 "/ 2009 2011 2013 2015 2017 2019 2021 20'>3 2025 


Figure 5. Projected oiisands growth, 2011 to 2025 

Source: Canadian Association of Petroieum Producers, 2011-2025 Crude Oil Forecast, Markets & Pipeline Report 
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Figure 6. Projected oMsands capacity by development stage 

Source: Dunbar, R. Existing and Proposed Canadian Commercial Oil Sands Projects January 2011. Strategy West, Calgary, AB, 
2011 . 

Based on these production forecasts, any incremental gains made by technological 
innovation will would be be overshadowed by the absolute increases in impacts caused by the 
entire industry. This was demonstrated earlier by the absolute increases in GHG emissions 
despite a 29 % reduction in GHG intensity between 1990 and 2009. 

While Pembina Institute is supportive of voluntary measures and research and 
development by the oilsands industry, it is important to distinguish among lab research, small- 
scale pilot projects and commercial penetration of new technologies. The vast majority of 
approved and proposed oilsands projects under development are traditional mines and in situ 
projects with traditional environmental impacts. Given the long life span of oilsands projects, the 
current rush to approve projects using existing technologies actually undermines the ability to 
deploy innovative technologies in the future. 
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Regulation and the environmental impacts of oilsands 

Stronger regulatory environment needed to drive 
technological innovation 

As demonstrated by historical achievements with acid rain, chlorofluorocarbons and 
leaded gasoline, a stronger regulatory environment facilitates technological innovation. In a 
comparatively marginal economic oil play like the oilsands, any additional costs on 
environmental improvements or research and development reduces the profitability of a 
company’s producing oilsands assets. As a result, there can be an economic penalty for 
companies that undertake additional risks and seek to innovate. Clear regulations allow the 
environmental performance of the entire industry to improve and remain competitive in the 
international marketplace. 

Market signals also create innovation 

The market signals provided by regulations, like California’s Low Carbon Fuel Standard, 
arc critical to spurring innovation in the oilsands. As absolute and intensity-based GHG 
emissions continue to rise in the oilsands, it is clear that this fuel standard has eaught the 
attention of oilsands producers. Clear market signals like those provided by fuel standards will 
likely provide the economic rationale to drive further innovation. 

Land planning and thresholds are essential to addressing environmental 

impact 

Beyond greenhouse gas management in the oilsands, land use planning that monitors and 
manages the cumulative impacts from oilsands development is also a critical policy to drive 
stronger environmental performance. The Alberta government is in the process of approving a 
regional land use plan for the oilsands region. The implementation of this plan creates an 
opportune policy window for substantive reform of how the region is managed. The Pembina 
Institute has produced a report that presents 19 policy recommendations that can mitigate the 
environmental impact of the oilsands and drive technological innovation. 
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Mr. Whitfield. And thank you, Mr. Dyer. 

And Ms. Laboucan-Massimo, you are recognized for 5 minutes. 

STATEMENT OF MELINA LABOUCAN-MASSIMO 

Ms. Laboucan-Massimo. Thank you. Good morning, chair and 
committee. My name is Melina Laboucan-Massimo. I come from 
northern Alberta, Canada. I am a member of the Lubicon Cree 
First Nation, which is one of the many communities impacted by 
tar sands development. 

For those of us in Canada who are experiencing the detrimental 
effects of tar sands, it is encouraging to see that many decision- 
makers and citizens in the United States are beginning to ask 
questions around whether or not the tar sands are in the right di- 
rection and which we should be pursuing in an already carbon-con- 
strained world. In the past 5 years, I have worked in communities 
throughout Albert and British Columbia that are very concerned 
about the approval of tar sands pipelines not only because of poten- 
tial spills but also because it will increase pressure for more tar 
sands expansion in Alberta. 

I personally have felt the impacts of both pipeline spills and tar 
sands-driven industrialization of the landscape in the north. Last 
spring, I returned home where I was born to witness the aftermath 
of one of the largest spills in Alberta’s history, which was 50 per- 
cent larger than the oil spill in the Kalamazoo River in Michigan. 
What I saw was a landscape forever changed where my family 
fished, hunted, and trapped for generations. Days before the Fed- 
eral or provincial government admitted that this had happened, my 
family was sending me messages telling me of headaches, burning 
eyes, nausea, and dizziness, asking me if I could find out more in- 
formation as to if it was an oil spill and how big it might be. This 
was one of the saddest and most frustrating points because my 
family was not the first, nor the last, to experience these effects. 
It was alarming to hear that the first phase of the Keystone had 
already leaked and spilled 14 different times in its first 12 months 
of operation. 

Where I come from billions of dollars are taken out of our tradi- 
tional territories. Yet, until this day, my family still has no running 
water. The indigenous communities have lived in these regions for 
thousands of years and yet are being pushed out, unable to access 
their traditional territories and unable to practice their treaty 
rights due to tar sands expansion. This is a violation of our con- 
stitutionally protected rights under Section 35 of the Canadian 
Constitution. 

Communities like Fort McKay First Nation can no longer drink 
the water from their taps and their children are developing skin 
rashes from bathing in this contaminated water. A cancer study 
done by Alberta Health Services reveal that there was a 30 percent 
increase in the community downstream of Fort Chipewyan. Leuke- 
mias and lymphomas were increased by three-fold and bile duct 
cancers increased by seven-fold. Almost all of the cancer types that 
were elevated were linked in scientific literature to chemicals in oil 
or tar. We have toxic tailing ponds sitting in the north of Alberta 
that span over 170 square kilometers, which is equivalent to 42,000 
acres. 
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This is the reality in Canada. And more specifically, in Alberta, 
we have a lax and failing environmental monitor system, which has 
little to no enforcement when it comes to the tar sands. There have 
been thousands of alleged contraventions, notifications, and re- 
leases with little to no evidence of enforcement as see in a database 
from Alberta Environment Documents, which details incidences of 
licensed and unlicensed discharges of pollutants, tailing leaks, 
chronic acute pollution incidents, habitat destruction, and failure 
by industry to maintain monitoring equipment, pollution and gov- 
ernment documentation of reclamation and chronic lack of enforce- 
ments. 

We have endured decades of promises that have taught us that 
promises of new technologies that will repair this damage feel like 
empty words. The reality is that SAGD solutions usually move the 
problem elsewhere such as pumping the toxic byproduct under- 
ground where they can leak into aquifers rather than storing them 
in tailing ponds from the mines. Meanwhile, the scale of production 
is increasing and the overall programs are getting worse. We have 
not yet seen a cumulative environmental assessment overall in the 
tar sands and the government is therefore passing these projects 
without this cumulative environmental assessment. 

Companies will leave irreparable damage to our lands and our 
homes, and the Alberta government claims to reclaim the land. 
However, many prominent scientists dispute that this is possible. 
Just last week, a report was published in the proceedings of the 
National Academy of the Sciences of the United States of America 
stating “any suggestion that oil sands reclamation will put things 
back to the way they were is greenwashing.” 

First Nations in British Columbia are also adamant that the 
Enbridge pipeline will not be built through their territories. Over 
100 First Nations have signed on to this declaration to oppose the 
construction of the Enbridge pipeline and its associated super- 
tankers on the west coast of Canada and First Nations are willing 
to pursue litigation if the Enbridge pipeline is approved in Canada 
as they have constitutionally protected rights under Section 35 of 
the Canadian Constitution. 

If constructed, the Keystone XL would deepen our mutual addic- 
tion to dirty oil and enable the ongoing expansion of the tar sands 
at the expense of communities, as well as at the expense of advanc- 
ing cleaner energy alternatives. You have a choice in the direction 
we are taking in the world. You have the opportunity to become the 
world leaders in clean renewable energy solution that meet our en- 
ergy needs without undermining or sacrificing the health of our 
communities and ecosystems. 

Thank you very much. 

[The prepared statement of Ms. Laboucan-Massimo follows:] 
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March 20, 2012 

Thank you for inviting me to be here today. 

My name is Melina Laboucan-Massimo. I come from Northern Alberta, Canada. I am a 
member of the Lubicon Cree First Nation, which is one of the many communities who 
are feeling the brunt of intense fossil fuel development due tar sands expansion. In the 
past 5 years I have worked with other communities in Northern Alberta and British 
Columbia that are very concerned about the approval of new tar sands pipelines due to 
potential spills, but also because it will increase pressure for more tar sands expansion 
in Alberta. 

For those of us in Canada who are experiencing the detrimental effects of the Alberta 
Tar Sands, it is encouraging to see that many decision-makers and citizens in the United 
States are beginning to ask questions around whether or not the tar sands are the right 
direction we should be pursuing in an already carbon constrained world. We are 
particularly concerned about the looming threat of the expansion that would be 
enabled by the Keystone XL pipeline because, despite what you may have heard, the 
other proposed tar sands pipelines through British Columbia will not be built soon or 
ever. This is because even if they are approved, they will likely be tied up in the courts 
for many years due to constitutional challenges from affected First Nations, who have a 
unique legal status within the Canadian constitution. 

I have personally felt the impacts of both pipeline spills, and the tar sands-driven 
industrialization of the landscape. 

Last spring I returned home to where I was born to witness the aftermath of one of the 
largest oil spills in Alberta's history. What I saw was a landscape forever changed by oil 
that had consumed a vast stretch of the traditional territory where my family had once 
hunted, trapped and picked berries and medicines for generations. Days before the 
federal or provincial government admitted that this had happened my family was 
sending me text messages telling me of headaches, burning eyes, nausea and dizziness 
asking me if I could find out more information as to if it was an oil spill and how big it 
might be. This oil spill was from a multi-use pipeline which carried tar sands oil, sweet 
light crude as well as condensate. Due to the corrosive nature of tar sands oil it is no 
surprise that this was not the first major spill from this pipeline. In 2006 more than 1 
million litres {7,500 barrels) was spilled and according to the Alberta Energy and Utilities 
Board {EUB), "stress corrosion cracking and external coating failure caused the 
release."^ 


http://wwvv.ercb.ca/docs/new/new.';rel/2007/nr2QQ7-14.pdf 
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It wasn't until the day after the federal election that the information was released of the 
magnitude of the spill - 28, 000 barrels or 4.5 million litres of oil had soaked the land - 
this is 50 per cent larger than the tar sands oil spill in the Kalamazoo River in Michigan 
the year before. 

Soon afterward the story was swept under the carpet away from the eyes of the public 
yet it took until the end of the year for the official clean up to be done, but just like in 
Michigan we know that the land and water in that area will never be the same. 

One of the saddest and most frustrating points about this is that my family has not been 
the first nor will it be the last to experience this terrifying and intense situation when an 
oil spill happens nearby. We have seen a oil spills happen all over North America like 
the 12 leaks from the first phase of the Keystone during its first year of operation. 

Despite the fact that Canada prides itself on being a free and democratic society where 
local communities are respected and environmental regulations are superior to most 
nations - the sad fact is that Canada is from far from it. 

In reality Canada and more specifically the province of Alberta have a lax and failing 
environmental monitoring system with little enforcement for its own laws when it 
comes to producing the tar sands. 

RAMP - The Regional Aquatics Monitoring Program, which is supposed to help monitor 
the oil sands region has been called incompetent. As early as 2004, a scientific peer 
review of the program "raised significant concerns about the Program itself. They felt 
there was a serious problem related to scientific leadership, that individual components 
of the plan seemed to be designed, operated and analyzed independent of other 
components, that there was no overall regional plan, that clear questions were not 
being addressed in the monitoring and that there were significant shortfalls with respect 
to statistical design of the individual components."^ 

It was only after scathing criticism of RAMP was published in scientific journals and 
received extensive media coverage that both the federal and provincial governments 
appointed review panels, which found that RAMP was, in essence, designed to fail when 
it came to measuring and assessing environmental change. 

When companies violate environmental regulations we rarely hear of these companies 
being prosecuted. There have been thousands of 'alleged contraventions', notifications, 
and releases with little or no evidence of enforcement as seen in a database compiled 


^ 6. Burton Aytes, Monique Dube and David Rosenberg, Oil Sands Regional Aquatic Monitoring Program 
(RAMP) Scientific Peer Review of the Five Year Report (1997-2001). Submitted to: RAMP Steering 
Committee February 13, 2004. 
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by Dr. Kevin Timoney which lists thousands of pollution-related "incidents" in the tar 
sands.^ 

The evidence is compiled in the database is information that was accessed from Alberta 
Environment documents which detail thousands of incidences from licensed and 
unlicensed discharges of pollutants, tailings pond leaks, chronic pollution, acute 
pollution incidents, habitat destruction, failure by industry to maintain pollution 
monitoring equipment, poor government and industry documentation of reclamation, 
and a chronic lack of enforcement by government. 

For example, Alberta Ambient Air Quality Objectives were exceeded 1,556 times in 2009 
which is significantly more than the 47 times exceedances were recorded in 2004. 

The government of Alberta actually allows industry to self-report. In this system where 
there is no independent third party stringently regulating, we have often found that 
profit takes precedence over environmental integrity of the area, and the situation in 
Alberta is one where our pristine ecosystems are being highly compromised. 

For decades, we have been told that new technology will solve these environmental 
problems. But the reality has been that they usually just move the problem around, like 
pumping toxic waters underground where they can slowly leak into aquifers rather than 
storing them in ponds where they leak into rivers and streams. Or how in situ 
production avoids open pit mining, but fragments an equivalent amount of habitat while 
resulting in much higher greenhouse gas emissions. 

Meanwhile, the scale of production keeps increasing and the overall problem gets 
worse. 

We are in desperate need of a cumulative environmental assessment of the region as 
this has not been done despite tar sands projects being in operation for over 40 years. 
Despite claims by companies that they will "reclaim" the land that they disturb, we have 
seen very little reclaimed in the region. 

Companies will leave irreparable irreversible damage to the land and our homes. The 
Alberta government claims otherwise, vowing to "reclaim" the land - however, many 
prominent scientists dispute that this is even possible. As of December 2010, only 0.15% 
of the land devastated by tar sands mining operations has been certified as reclaimed. 
The Proceedings of the National Academies of Sciences of the United States of America 
published research just last week stating that "companies have no obligation to restore 
or compensate for the destroyed wetlands" and "any suggestion that oil sands 
reclamation will put things back the way they were is greenwashing."^ 


‘ ftD://globalforestwatch.ca/PublicFTP/TarSandsEnvlmpact.s/ 
http://www.pnas.org/content /early /2Q 12/03/06 /1 11 769. 1108.Full.pdf+html?with-d.s=ves 
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The building of the Keystone XL will not only increase tar sands expansion but it will 
exacerbate the problems we are already seeing in the tar sands. There are First Nation 
communities in Alberta that are challenging tar sands expansion in the courts namely 
the Beaver Lake Cree First Nation and Athabasca Chipewyan First Nation. The Beaver 
Lake Cree is currently challenging the Canadian and Alberta government for infringing 
on their treaty rights in regards to tar sands projects and its associated infrastructure. 
The Athabasca Chipewyan First Nation is currently suing Shell and will also be 
challenging the approval of the Pierre River mine in the courts as well. 

First Nations in British Columbia are adamant about not allowing the Enbridge pipeline 
through their traditional territories. Over 100 First Nations have signed onto a 
declaration to oppose the construction of the Enbridge pipeline and the associated 
super tankers on the west coast. 

First Nations also are willing to pursue litigation if the Enbridge pipeline is approved in 
Canada as they have constitutionally protected rights under section 35 which protect 
inherent Aboriginal and Treaty Rights. 

First Nations are not the only ones to oppose this pipeline. In British Columbia, surveys 
show that 80% of British Columbians oppose super tankers on the Pacific West Coast. 
Many people do not think the pipeline or super tankers will benefit the province of BC 
especially with a thriving fishing and eco-tourism economy, which brings io over $1 
Billion dollars to BC annually. 

Where I come from billions of dollars have come out of our traditional territory yet to 
this day my family has no running water. The Indigenous communities that have lived in 
these areas for generations upon generations are being pushed out and unable to 
practice their treaty rights, which are constitutionally recognized in Canadian law. 

These rights are not being respected nor protected. It is becoming more and more 
difficult to harvest sacred traditional medicines from the muskeg or pick berries in the 
forests - for the living and breathing ecosystems that my ancestors lived on sustainably 
for thousands of years will be lost if we continue down this path. 

We see abject poverty in the richest province in the country. First Nation communities 
are living in third world conditions while they live in the midst of a first world county. 

We see Aboriginal and Treaty Rights being violated in the name of the tar sands which 
are enshrined in the Canadian Constitution itself under Section 35. 

Tar Sands expansion will eventually drive out much of the remaining wildlife in the area 
that has not already been affected by In Situ projects or the massive open pit mines that 
are the size of entire cities. In my lifetime I will witness animal species go extinct in the 
tar sands. The woodland caribou, a food source that First Nations have used for 
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millennia are projected to go extinct by 2040. And not only is wildlife being driven out 
and declining in population but it is become a contaminated food source for local 
communities. 

As we see the landscape change, my father who is a Cree hunter has more and more 
difficulty in finding moose to feed our family and community. A couple of years ago, he 
found 3 tumours in the carcass of a moose while hunting in our traditional territory. 

Pristine forest, wetlands, bogs and fens are torn up and destroyed which will be 
replaced by acidic soil, end cap lakes and tree farms - a mere shadow of what once was. 

Currently we have toxic tailing ponds sitting on the land in northern Alberta that span 
over 170 square kilometers which is equivalent to 42,000 acres - this is not including the 
toxic waste that is produced by in Situ projects which are either injected back into the 
earth or taken away to sit in landfills. 

These tailing ponds contain a whole slew of toxic chemicals from arsenic, cyanide, 
mercury, lead, benzene, ammonia, polycyclic aromatic hydrocarbon and naphthenic 
acids some of which are known carcinogens. 

These tailing ponds are leeching into the Athabasca watershed. It has been estimated 
that every day over 11 million litres or almost 3 million gallons leeched into the 
watershed. 

It is therefore no wonder that communities are reporting the changes they are seeing to 
the water, fish and the health in their communities. 

Last week I was visiting the community of Fort McKay, which is completely surrounded 
by tar sands mines and in situ projects. They have been advised NOT to drink water or 
cook with the tap water or take long showers. Children are developing sores on their 
bodies from exposure to the water they have to bathe in. The First Nation has had to 
cart bottled water in from Fort McMurray for community members, which is just under 
an hour's drive away. 

Communities are also pulling mutated fish with tumours and boils on them out of the 
various rivers and lakes in the region and unable to consumed these as a part of their 
diet. 

We are also seeing elevated rates of cancers in the north of Alberta. I myself have had 
family members live and die with cancer. And we are also seeing increased rates of 
respiratory illnesses such as emphysema, asthma, and chronic pulmonary disease due to 
the increased level of sulfur dioxide, and hydrogen sulfide. 
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A cancer study done by Alberta Health Services revealed that there was a 30% increase 
in cancers in Fort Chipewyan compared with expected over the last 12 years. Leukemias 
and lymphomas increased by 3-fold and Bile duct cancers increased by 7-foid and other 
cancers such as soft tissue sarcomas, and lung cancers were elevated. Almost all of the 
cancer types that were elevated have been linked scientifically to chemicals in oil or tar. 

These types of cancers have also been linked in scientific literature to petroleum 
products, including VOCs, dioxin-like chemicals, other hydrocarbons, and PAHs which 
are chemicals found in tar and soot. 

We need a safer energy future for both Canada and the United States which is why it is 
utterly essential that US decision-makers look carefully at the impacts I have mentioned, 
as the Keystone XL will not only create more expansion of the tar sands but this 
expansion will continue to exacerbate the devastating effects we are already feeling in 
communities impacted by the tar sands. 

Extracting oil from the tar sands is one of the most expensive and most environmentally 
destructive ways to produce oil in the world. While open pit mines are more visually 
horrifying, SAGD is far more carbon-intensive, water-intensive, and energy-intensive, 
which will be 80% of the way tar sands will be produced. 

Continuing to produce this type of fossil fuel in an already carbon distraught world - is 
essentially carbon suicide. Not only are we producing C02 emissions at an unsustainable 
rate, but we are also fragmenting and destroying one of the last intact boreal forests in 
the world that helps us to keep carbon in check. And this is the path that the Harper 
government wants to keep us on for the next 50 to 100 years. 

We have a choice to change the direction we are taking in the world. We could become 
world leaders in the clean, renewable energy solutions that meet our energy needs 
without undermining the health of our communities and ecosystems. 

We won't get there, however, if we try to attach technofixes onto what is, at every 
stage, a profoundly destructive form of energy. 

The reality is that the tar sands are managed to maximize profits, and not to protect the 
environment or downstream communities like the one where my family lives. We have 
endured decades of broken promises, which has taught us that corporate promises of 
new technologies that will repair this damage are simply empty words - greenwash - 
intended to reassure people like yourselves that this time it will be different. 

The truth is that the result won't change as long as we focus our ingenuity and 
investment in scraping the bottom of the barrel in a world that is running low on 
conventional oil. If constructed, the Keystone XL would deepen our mutual addiction to 
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dirty oil and enable the ongoing expansion of the tar sands at the expense of cleaner 
alternatives. 

I urge you to look beyond what is good for the oil companies' next few quarterly profits, 
and think about what is in the best interest of the next generation. 

Thank you. 
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Mr. Whitfield. Thank you very much. And thank all of you for 
your thoughtful testimony. 

And at this time we will have periods of questions for the panel 
and I will recognize myself for 5 minutes, and then we will go to 
the other members. 

First of all, Mr. Smith, you were the minister of energy in Can- 
ada for a number of years, is that correct? 

Mr. Smith. That is correct. I was the minister of energy for the 
Province of Alberta, which owns the resource and manages it on 
behalf of all Albertans. 

Mr. Whitfield. And how would you describe the government of 
Alberta’s approach to leasing land for oil sands development? 

Mr. Smith. What happens, Mr. Chairman, is that if there is no 
record of development after a lease has been purchased in an open 
auction type of format, then that lease reverts back to the Crown 
and it is in fact resold. So that way it is a clear process, it is a 
transparent process, and it is one that has been free from corrup- 
tion for the last 70 years that it has been in place. 

Mr. Whitfield. Well, would you characterize Alberta as being 
encouraging development or being an obstacle to development? 

Mr. Smith. Well, I don’t think the government that I was in- 
volved with, Mr. Chairman, made any secret out of wanting to gen- 
erate employment and create jobs and create prosperity and wealth 
for the Province of Alberta. That province, at the time I was elected 
at 2.5 million now has 3.7 million people. It has consistently the 
lowest unemployment across Canada, consistently the highest aver- 
age earnings. The oil sands itself has created more jobs for aborigi- 
nal and First Nations people in Canada than any other place in 
Canada today. 

The oil sands fall under three areas of the government — regu- 
lator, policymaker, and royalty collector. So you are always in a dy- 
namic tension of dealing with those three matters. They are mak- 
ing great progress. I have seen reclamation of mined sites, Mr. 
Chairman, where the company went to the elders of the First Na- 
tions, they asked what would they like in reclamation, and in fact 
they created a buffalo herd. That buffalo herd that is on there 
today has a herd of about 300 with a 99 percent successful calving 
rate. 

Mr. Whitfield. So if I describe the Alberta area as having an 
economic boom since this took place, would that be accurate or not? 

Mr. Smith. Absolutely. 

Mr. Whitfield. Accurate, OK. Now, we have had a number of 
hearings on Keystone pipeline, and those people who are opposed 
to it I think I can characterize their description of oil sands produc- 
tion and so forth as being inherently dirty and inherently more 
risky than other types of oil. Would you agree with that character- 
ization, Mr. McCaffrey? 

Mr. McCaffrey. No, I wouldn’t actually. When we look at the 
greenhouse gas footprints that we have relative to other U.S. im- 
ports, I think we have made great strides on it. It doesn’t mean we 
can’t continue to do better and that is what we are doing. We are 
focusing that on energy efficiency, and some of the things that we 
are working on right now in areas of technology are very exciting. 
But no, I wouldn’t agree with that. 
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Mr. Whitfield. OK. Mr. Dyer in his testimony made this com- 
ment that in situ extraction had significantly more greenhouse gas 
intensity means it ostensibly produced more greenhouse gases than 
other methods of extraction and he said on average 2.5 times more 
intensive than mining as far as greenhouses go. Would you and Mr. 
Smith agree with that comment or not? 

Mr. Smith. Actually, Mr. Chairman, Dr. Isaacs would probably 
be the best person to 

Mr. Whitfield. Would you agree with that comment. Dr. Isaacs? 

Mr. Isaacs. No, I wouldn’t agree with that comment. 

Mr. Whitfield. OK. Now, Mr. Dyer also said that there is a 
weak regulatory system in Canada relating to production of oil 
sands. Would you agree with that statement, Mr. Smith? 

Mr. Smith. No, I wouldn’t. Chairman Whitfield, because Alberta 
recognizes that it has great and vast resource and it must be devel- 
oped in an orderly manner and it must pay attention to environ- 
mental values and social values. It was the first province in Can- 
ada to have a Department of Environment. It was created solely for 
the purpose of managing these resources. We have a quasi-inde- 
pendent semi-judicial regulator that makes decisions on the devel- 
opment. It takes 3 V 2 to 5 years to approve one SAGD process. A 
mining project has been in approval over 7 years. These panels are 
joint panels. Federal Fisheries and Oceans, Federal environ- 
mentalist departments, they will share in the panels. It is a very 
highly regulated and public process. 

Mr. Whitfield. Thank you. My time is expired. 

At this time I recognize Ms. Castor for 5 minutes. 

Ms. Castor. Well, thank you, Mr. Chairman. Thank you all for 
your testimony. 

I would like to keep on that line of questioning and understand 
that in Alberta you have an Energy Resources Conservation Board, 
Department of the Environment, Department of Sustainable Re- 
source Development. They all maintain very robust rules for 
tailings management, land reclamation, water pollution, ground- 
water monitoring. So, because my time is limited, could you go 
down and just give me a yes or no answer. I think many of you 
have already stated this. Are those fundamental health safety and 
environmental regulations important? Yes or no? 

Mr. Isaacs. Yes. 

Mr. Dammer. Yes. 

Mr. Nenniger. Yes. 

Mr. McCaffrey. Yes. 

Mr. Smith. Without question. 

Mr. Dyer. Yes. 

Ms. Laboucan-Massimo. Yes. 

Ms. Castor. Well, see, the difference here in the great United 
States of America is that what the Republicans have tried to do is 
have this Keystone pipeline approved by passing a bill and giving 
short shrift to a lot of those health, safety, and environmental re- 
views, really giving them special treatment by passing a law and 
not adhering to things like the National Environmental Policy Act 
and others. And that is not fair. All of these entities should play 
by the rules. 
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Today, we have heard several witnesses testify about the ability 
of new technologies that attempt to minimize the impacts of tar 
sands oil development on strip mining, on water pollution, the lin- 
gering toxic chemicals in these large tailing ponds, the decades of 
dealing with the solid wastes that is left over and carbon pollution. 
And it is important that here in the United States we understand 
the impacts of the tar sands. 

Mr. Dyer, based on your study of the tar sands industry in Can- 
ada, have environmental impacts of the tar sands been signifi- 
cantly mitigated through the deployment of new technology? 

Mr. Dyer. Well, I wouldn’t take my word for it. I mean if you 
look at the Royal Society of Canada’s report on the tar sands, 
which is the equivalent of your U.S. Academy of Sciences. They 
concluded that regulations haven’t kept pace with oil sands devel- 
opment, so absolutely not. As was mentioned, there was an abso- 
lute boom in the oil sands and it left regulators unprepared to 
catch up with addressing cumulative environmental limits in the 
oil sands. 

Ms. Castor. Thank you. And how about you, Ms. Laboucan- 
Massimo? Has technology fixed the environmental harms from tar 
sands production that are so devastating to the First Nations com- 
munities? 

Ms. Laboucan-Massimo. In my opinion no, unfortunately, be- 
cause what we are seeing are impacts of the land. We are seeing 
impacts to the air and to the water. And so we have seen 
exceedances happen from operations that impact the communities 
downstream and that are around the communities. We have seen 
cattle ranchers actually have they think connected to the emissions 
have their cattle miscarriage because of things like where they are 
feeling quite ill from the inability for them to capture fugitive emis- 
sions. So it is impacting people and I don’t feel like it is doing its 
job. 

Ms. Castor. And in addition to pollution of water and water 
quality issues, development of tar sands is a very water-intensive 
process. So it impacts water quantity. In fact, it takes as much as 
four barrels of water to produce just one barrel of bitumen from tar 
sands. And here in the United States it is reported that we have 
rich deposits of tar sands and oil shale in arid western States such 
as Utah and Colorado and Wyoming. 

Ms. Laboucan-Massimo, can you speak to the impacts of tar 
sands development in Alberta on the local water resources? Go into 
a little greater detail on water quantity requirements and water 
quality. 

Ms. Laboucan-Massimo. Well, the area where we are, the Peace- 
Athabasca Delta is a sixth of Canada’s fresh water supply, so we 
are dependent on that water supply. It is very important to us so 
what we have seen is that industry has used this water as well so 
we are somewhat at competing needs for it. But the damage that 
we have seen happen to the downstream communities, you know, 
we are seeing unfortunately fish with tumors and such because of 
the contamination but we are also seeing lower levels of water in 
the area. So I have talked to elders that, you know, used to boat 
down from community to community and now they are hitting 
sandbars because there are decreased water levels in the areas. 
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And that is very concerning. For the scientific community where 
they are actually saying if there is decreased levels that will, you 
know, do a fish kill or a potential fish depopulation of the areas. 
So there is definitely downstream impacts as well as for commu- 
nities around that region as well. 

Ms. Castor. Thank you very much. 

Mr. Whitfield. At this time, I recognize the gentleman from Illi- 
nois, Mr. Shimkus, for 5 minutes. 

Mr. Shimkus. Thank you, Mr. Chairman. So many questions, so 
little time. First of all, I did meet with the chief elder of First Na- 
tion on my trip and although he was concerned about expansion, 
he did appreciate the hundreds of jobs, thousands of jobs available 
to tribal members in these operations. I want to put that on the 
table. 

And again, this Keystone debate is really kind of goofy because 
we only spent 3 I /2 years to study it. Ten thorough agencies all ap- 
proved it. EPA said it was OK. So for us it just drives a lot of us 
crazy to hear these really fallacious false statements about the en- 
tire process. 

Let me go briefly. I have got a couple pictures. Let us put the 
first one up. This is in response to my friend, Mr. Waxman. That 
is a recovered mine operation site. Now, I am from Southern Illi- 
nois. We had strip coalmining obviously in the first days, not very 
good environmental stewards. We recover coalmine operations now 
and that is a picture of before and after of a recovered, reclaimed 
surface mining operation. 

Let us go to the next slide because it really dealt with my open- 
ing. We better start talking about the two different types of oper- 
ations. For as much as the environmental left wants to keep beat- 
ing us up, there are two different operations. And these three pic- 
tures show that. This is an in situ operation. Go the next picture. 
That is the footprint when it tails off. That is kind of the wells. Go 
to the next one. Of course the little pipeline and then the product. 
So I just need to put that on record. 

Let me ask Dr. Isaacs. I have a quick question. You mentioned 
some technology company, communications company. What com- 
pany was that? 

Mr. Isaacs. Harris Corporation, headquartered in Florida. 

Mr. Shimkus. Melbourne, Florida, I think, right? 

Mr. Isaacs. Right. 

Mr. Shimkus. So this is a big operation for them? 

Mr. Isaacs. Yes. 

Mr. Shimkus. Great. Mr. Dammer, I just want to thank you for 
talking about the 2005 energy bill. I was on the Conference Com- 
mittee, great piece of legislation and I hope it helps us create addi- 
tional operation in oil shale development. 

Dr. Nenniger, when you are talking about your new operation, it 
sounds like you are putting a chemical solution down to recover the 
oil sands. Is that correct? 

Mr. Nenniger. Most likely, it is either condensing propane 

Mr. Shimkus. OK. 

Mr. Nenniger [continuing]. Which is what you burn in your bar- 
becue or condensing butane. 
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Mr. Shimkus. And obviously, you have been following our debate 
on fracking. And you are doing a lot of research. Would you want 
to immediately disclose that list of operation to anyone who wants 
to use that or would it be proprietary information? 

Mr. Nenniger. No, it is absolutely open. 

Mr. Shimkus. Good. 

Mr. Nenniger. We have technical papers on our Web site. We 
have 10, 15 patents so 

Mr. Shimkus. Great, thank you. I got short time. Let me go to 
Mr. McCaffrey. 

Mr. McCaffrey, you have listened to a lot of some of the state- 
ments. I would like for you to address two issues — wheels-to-well 
carbon dioxide emission levels, and also I would you to address this 
water issue that was raised, especially in your expertise on in situ. 

Mr. McCaffrey. Sure. In terms of wells-to-wheels analysis, we 
are focused on the energy intensity and we have been successful in 
continuing to reduce our greenhouse gas emissions throughout the 
last several years and we have a target of continuing to reduce 
those. It is all focused on improving our energy efficiency and using 
novel technologies like cogeneration and then seeing what we can 
do to substitute out the steam as we go along through infield wells 
and the use of natural gas, which is just methane in the reservoir. 
We just 

Mr. Shimkus. And you told me that that process is actually lower 
than the California carbon standards, is that correct? 

Mr. McCaffrey. Absolutely. I think it is about 15 percent. 

Mr. Shimkus. Great. Can you now move into the water usage 
issue? 

Mr. McCaffrey. Sure. It is pretty much a closed-loop system 
where we recycle the water back — or we bring the water back when 
it is produced so it is condensed steam, drains down to the pro- 
ducer, we bring it back, we recycle it, and we use it over and over 
again. 

Mr. Shimkus. So this number of the use of water in your oper- 
ation is not true? 

Mr. McCaffrey. No. No, we recycle 90 percent. 

Mr. Shimkus. Great. Thank you. 

Mr. Chairman, I will return back 19 seconds. 

Mr. Whitfield. At this time, I would like to recognize the gen- 
tleman from California, Mr. Waxman, for 5 minutes. 

Mr. Waxman. Thank you, Mr. Chairman. 

Since last May, this committee has held four hearings on the 
Keystone XL tar sands pipeline and passed two separate bills to 
mandate approval of that pipeline, and yet the majority has never 
bothered to examine the impacts of tar sands production and trans- 
port on public health and the environment. In particular, there has 
been no effort to understand what a shift to tar sands fuel would 
mean for U.S. carbon pollution. So today’s hearing is long overdue. 
And it appears that most of the witnesses here recognize that tar 
sands pose serious environmental threats that must be addressed. 
For example, every witness on this panel has provided testimony 
about efforts to reduce greenhouse gas emissions from tar sands 
productions. One of the witnesses invited by the majority. Dr. 
Nenniger, states that “the evidence of climate change is compelling 
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and terrifying.” Another, Dr. Isaacs, states that “careful manage- 
ment of environmental issues, especially greenhouse gas emissions, 
is essential.” 

Mr. Dyer, are the tar sands operations really getting cleaner in 
terms of carbon pollution, and if not, why not? 

Mr. Dyer. In absolute terms, definitely not as we demonstrated 
here looking at the emissions doubling by 2020. And in terms of 
the intensity, the evidence suggests not as well. You know, this is 
government and industry data that says we have got a worsening 
trend in the past 6 years. Our data that demonstrates in situ de- 
velopment is more greenhouse gas intensive than mining is based 
on industry data and highlights in our report drilling deeper the 
in situ report card. So I think the data is quite clear that in situ, 
based on its requirements for steam, is more GHG-intensive than 
mining and that trend is currently outstripping any potential im- 
provements. 

Mr. Waxman. Mr. Dyer, are there technologies available that 
could substantially reduce greenhouse gas emissions for tar sands 
production? 

Mr. Dyer. Yes, there are but unfortunately they are expensive. 
And, you know, if you are making decisions about whether to de- 
liver, you know, a responsible product that has low carbon emis- 
sions, adopting expensive carbon capture and storage voluntarily is 
not going to happen. So I think we are in a situation where we 
have been facing other great environmental challenges in North 
America. If we are serious about cleaning up some of the worst as- 
pects of oil sands development, we should be willing to regulate 
them. And clearly the evidence is that Canada so far hasn’t taken 
interest in regulating the oil sands. 

Mr. Waxman. So there are no operating carbon capture and se- 
questration projects now. One is planned, as I understand it, but 
it is being heavily subsidized by the government. Absent such sub- 
sidies, the industry has no incentive to deploy technology, is that 
right? 

Mr. Dyer. That is correct. You know, there are dozens of projects 
in the regulatory queue currently in Alberta. And with the excep- 
tion of the Shell Quest project, which will be built using taxpayers’ 
dollars, none of those projects propose carbon capture and storage. 

Mr. Waxman. Ms. Laboucan-Massimo, what is your view? Does 
the industry rhetoric about the sustainable development match up 
to the reality on the ground? 

Ms. Laboucan-Massimo. In my opinion, no, it doesn’t. What we 
are seeing is massive mines the size of entire cities. Pearl Mine will 
be bigger than Washington, D.C. What we are seeing is a number 
of in situ projects all over the region. I am from the Peace region. 
There is the Athabasca region. This region in total takes up the 
size of the State of Florida. We are talking about completely frag- 
menting or destroying a landscape the size of an entire State of the 
United States of America. 

Mr. Waxman. The industry and Alberta government talk a good 
game but this is a classic example of greenwashing. The reality is 
that the carbon pollution from tar sands is growing very rapidly 
and the Alberta government is not willing to put the policies in 
place that would be necessary to change that. One claim we have 
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heard repeatedly about the Keystone XL tar sands pipeline is that 
if the U.S. doesn’t take the tar sands crude, Canada will just send 
it to China. 

Mr. Dyer, does Canada currently have the transport capacity in 
place to send the tar sands to China instead of the U.S.? 

Mr. Dyer. No. There is a small pipeline that currently goes to 
Vancouver but there is a major proposed pipeline the Enbridge 
Gateway project. That is facing even more opposition I would say 
in my estimation than the Keystone XL. 

Mr. Waxman. Ms. Laboucan-Massimo, is this pipeline going to 
happen? 

Ms. Laboucan-Massimo. No, in my opinion it will not happen. 
Over 100 First Nations are opposing this pipeline and over 80 per- 
cent of British Columbians themselves actually oppose the super- 
tanker traffic that would need to be associated with the tar sands 
pipeline. 

Mr. Waxman. Thank you. My time is expired. Thank you, Mr. 
Chairman. 

Mr. Whitfield. At this time, I recognize the gentleman from 
West Virginia, Mr. McKinley, for 5 minutes. 

Mr. McKinley. Thank you, Mr. Chairman. Melina? 

Ms. Laboucan-Massimo. Yes. Hi. 

Mr. McKinley. I am just curious if you could give me a little in- 
sight. Does your group or something similar — do you support drill- 
ing for oil in the Gulf? 

Ms. Laboucan-Massimo. In the Gulf? Well 

Mr. McKinley. Yes or no. 

Ms. Laboucan-Massimo. No. 

Mr. McKinley. Do you support drilling in ANWR? 

Ms. Laboucan-Massimo. ANWR which is where? 

Mr. McKinley. In Alaska. 

Ms. Laboucan-Massimo. Oh, no. 

Mr. McKinley. Do you support the Keystone Pipeline, the con- 
ception of it? 

Ms. Laboucan-Massimo. No, I don’t. 

Mr. McKinley. Do you support surface mining for coal, like 
mountaintop mining, for example? 

Ms. Laboucan-Massimo. Well, I have been to Kentucky and I 
have talked to people from there and it seems like the repercus- 
sions are similar to the tar sands so I would say in my opinion 
things have been sacrificed. 

Mr. McKinley. Do you support the fracking technique to get to 
the gas shale like in the Appalachian Mountains or in Texas or 
wherever shale gas is located? Is that something that your group 
would support? 

Ms. Laboucan-Massimo. For fracking? 

Mr. McKinley. The fracking to get the gas out of the ground 
there. 

Ms. Laboucan-Massimo. No. 

Mr. McKinley. So I am really curious where you are going with 
this. You know where I am going 

Ms. Laboucan-Massimo. Yes. 

Mr. McKinley [continuing]. And that is that we don’t want oil, 
we don’t want coal, we don’t want gas, but yet we have a Nation 
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that depends on those. But you are saying that I want us to use — 
and that is fine. I am going to support the all-of-the-above, the re- 
newables — 

Ms. Laboucan-Massimo. OK. 

Mr. McKinley [continuing]. But I don’t understand your point 
because you are trying to ban this. The technique that everyone 
has used up here has been very clever, the focus on the 20 percent 
that is not in situ. In situ, clearly you have seen the pictures how 
environmentally sensitive it is for that but everyone seems to be 
focused, even from the folks on the other side of the aisle have been 
focused so much on the negative of surface disruption. But coming 
from the construction industry 45 years, I would challenge someone 
if they have not been on a golf course to see a golf course con- 
structed. Millions of cubic yards are disturbed to have a golf course 
but at the end of the day everyone enjoys it. Surface mining, I have 
seen them use then, after the surface mine, to use after the reclaim 
for shopping malls, schools, penal institutions. But you just always 
look at the worst side of it and that is during the construction. And 
again coming from a construction I don’t think anyone ever likes 
a construction site during construction but when it is all done, 
when it is reclaimed, it is something positive. Why are you so fo- 
cused on the negative? 

Ms. Laboucan-Massimo. Well, what I am actually 

Mr. McKinley. Because you are not willing to get oil, gas, or 
coal 

Ms. Laboucan-Massimo. Well, it is actually asking for more of 
a transition away from oil and gas and the associated greenhouse 
gas emissions that are causing issues worldwide. We need to tran- 
sition away from that and actually put our investments in renew- 
able energy systems so we can actually have healthier commu- 
nities. 

Mr. McKinley. OK, Mr. McCaffrey, if I could go to you just for 
a minute. 

Back in May of last year, we had some testimony here in a hear- 
ing and there were issues. I would just like your comments that 
were given to us by — it said on a lifecycle basis, tar sands may 
emit almost 40 percent more carbon pollution than conventional 
fuel. Would you agree with that? 

Mr. McCaffrey. No, I wouldn’t. 

Mr. McKinley. OK. There was another testimony on the same 
day that — we have talked about pipeline safety because a lot of the 
opponents are trying to indicate that it is dangerous what we are 
doing. There was testimony said including the bitumen high pres- 
sure, including internal corrosion, abrasion, and stress corrosion 
cracks only weaken pipelines over safety. And then it went on to 
say that Alberta’s scorched earth tar sands operations are the most 
destructive sources of oil on the planet. Would you agree with those 
statements? 

Mr. McCaffrey. Absolutely not. 

Mr. McKinley. Back to Mr. Smith. Can you touch on just a little 
bit about the revenue source, what impact your revenue source has 
been on the Nation with Canada, what you have been able to facili- 
tate in Alberta? Has that had a positive impact? Has that provided 
revenue to the country to get out of its own 
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Mr. Smith. Well, there are significant studies done by major and 
reputable economic groups across Canada and the United States 
that talks about an oil sands barrel delivers more economic value 
to the United States than any other barrel that you use import or 
derived in the world today. Member Shimkus talked about Cater- 
pillar and Michelin, Chicago Iron, the number of companies that 
are involved in the oil sands 

Mr. McKinley. I know my time is essentially expired, but if we 
in America couldn’t mine coal or can’t burn coal and we couldn’t 
use oil or gas, what do you think our role is as leaders? How long 
do we 

Mr. Smith. North America’s economic recovery has always been 
based on reasonable and low-priced energy costs and will continue 
to be that way. 

Mr. McKinley. Thank you very much. 

Mr. Whiteield. The gentleman’s time has expired. 

At this time, I recognize the gentleman from Texas, Mr. Green, 
for 5 minutes. 

Mr. Green. Thank you, Mr. Chairman. And let me for the record 
correct — there were some statements made earlier by our ranking 
member that talked about the Keystone pipeline was trying to get 
ahead of what is normally required for pipelines in our country. 
That is just not true. The Keystone pipeline has had, you know, 
one environmental impact statement with two supplemental and it 
was still approved by the EPA. So that is even more than the typ- 
ical pipeline from Texas to Cushing, Oklahoma, that is the south- 
ern leg of it that the President supports. So there has been no ex- 
ceptions. You know, when you have study for 2 V 2 years on a pipe- 
line, you obviously are going to get a lot of reviews so there have 
been at least one full environmental impact and two supplementals 
and approval by the EPA of the Keystone pipeline. And that is sub- 
ject to even more reviews than our typical pipeline safety law, even 
the ones that we just passed that is now law. So the Keystone pipe- 
line has been reviewed. Now, I don’t know wherever the people get 
their information. 

Let me ask some questions, though, of Mr. McCaffrey. A number 
of what happens at the oil sands is you are using cogeneration to 
natural gas to use to provide steam for the process in the in situ. 
How many of the current oil sands sites are using cogeneration? 

Mr. McCaferey. I don’t know the exact number but I would 
guess that there are three or four that are doing it, but a lot more 
are starting to flag it as a very viable way to go. 

Mr. Green. And you mention in your testimony the technology 
developed largely along reducing the steam-to-oil ratio in the in 
situ operations. Is that also a process that is being more expanded? 

Mr. McCaffrey. Yes. The industry is very, very focused on re- 
ducing the steam-to-oil ratio and seeing great successes. And every 
quarter that goes by you see improvements. There are other compa- 
nies besides ourselves that are just putting great effort in as well. 

Mr. Green. Is that natural gas produced somewhere close to the 
sites? 

Mr. McCaffrey. Typically, it is in Alberta. It is quite often very 
close to the sites. 
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Mr. Green. OK. So we don’t have to worry about pipelines to 
bring that natural gas to your well sites? 

Mr. McCaffrey. No, there is significant infrastructure in Al- 
berta already. 

Mr. Green. I know the issue is fresh water, even in Alberta but, 
you know, in Texas obviously hydrofracking has been very success- 
ful but it takes a tremendous amount of water. What happens to 
the water? Is most of it recycled? 

Mr. McCaffrey. Yes, we recycle about 90 percent of it. And the 
water we originally use is non-potable so it is saltier water and it 
is from deep aquifers. We do not use any surface water, no rivers, 
no lakes in our operations. 

Mr. Green. And what happens to that 10 percent 

Mr. McCaffrey. And I am referring to most of the operations in 
the south. Towards the north where it outcrops, they do need to 
use the Athabasca River. 

Mr. Green. OK. Also, Mr. McCaffrey, in 2010 Big K Energy Corp 
contribution and Greenhouse Power offset 238,000 tons of GHG 
production. Was that based on the In Situ Oil Sands Alliance or 
where did that number come from? 

Mr. McCaffrey. That comes from our own operations and we 
are planning to put in more cogeneration because of the benefits 
we see on our future phases right now. 

Mr. Green. OK. Mr. Smith, Ms. Massimo writes in her testimony 
the government of Alberta actually allows the industry to self-re- 
port in this system where there is no independent third party regu- 
lating. Is that true? 

Mr. Smith. The Energy Resources Conservation Board is an 
independent regulator. In fact, you can go to a Web site today with 
the Department of Environment and see active air quality life on 
a real-time basis. The maximum flow from the Athabasca River 
that the oil sands companies can extract in its development does 
not exceed 4 percent. So there is extensive water conservation, 
water management, and it is independently regulated at this point 
through rules and permits. 

Mr. Green. I was wondering because our gas wells that we 
hydrofrack, obviously OSHA has access to those sites and EPA has 
those on the U.S. side, so I assume Alberta has some of the same 
government oversight regulations. You can send an inspector out 
and verify whatever self-reporting is being done? 

Mr. Smith. Absolutely. 

Mr. Green. To verify that number. 

Mr. Dyer, in your testimony, based on approved water licenses 
and current proposed projects where they draw 15 percent of the 
Athabasca River flow during the lowest period introducing fish 
habitat, if the producers are going to move to in situ production in 
order to reach the resource, if it is doing so, they are not going to 
use fresh water instead of using recycled water is the testimony. 
In your statement, what was your basis for, “based on approved 
water license, the 15 percent of the river’s water flow?” 

Mr. Dyer. A basic problem with your statement there, companies 
are not moving to in situ oil sands development. Oil sands mining 
is expanding and it is going to trickle. It is just in situ development 
is actually expanding at a fast rate. So we are still going to see 



181 


three times the impact on the Athabasca River from mines. It is 
just because more in situ 

Mr. Green. OK. Well, you are talking about the strip mining? 

Mr. Dyer. Yes, that is correct. 

Mr. Green. OK, but 

Mr. Whitfield. Gentleman 

Mr. Green [continuing]. Mr. Chairman, I understand that 80 
percent of the production is going to come from in situ and only 20 
percent from the strip mining is my understanding. 

Mr. Dyer. Yes, that is correct 

Mr. Green. OK. 

Mr. Dyer [continuing]. But we have only produced 3 percent of 
the bitumen so far so there will be lots more cumulative effects for 
both mines 

Mr. Whitfield. At this time I will recognize the gentleman from 
California, Mr. Bilbray, for 5 minutes. 

Mr. Bilbray. Thank you, Mr. Chairman. 

First of all, I guess I need to clarify some items that the rep- 
resentative from Greenpeace was able to bring up. Your concerns 
about oil or natural gas, how about does Greenpeace support corn 
ethanol and the use of corn ethanol in the mandates? 

Ms. Laboucan-Massimo. I can’t comment on that right now. 

Mr. Bilbray. OK. How about the expanded use of algae produc- 
tion for the 

Ms. Laboucan-Massimo. That is also not my study of expertise. 

Mr. Bilbray. No alternative fuels. OK. 

Mr. Smith, I have some real questions. As somebody who has 
been involved in the environmental movement in one way or the 
other since 1970, I am just trying to think of a country anywhere 
in the Western Hemisphere that is at least historically been per- 
ceived as environmentally sensitive. I cannot think of a country 
that at least the public perceives as environmentally sensitive than 
Canada. In fact, I remember operation Canadian Bacon was the 
way we were going to attack you guys was we were going to throw 
trash into your parks. 

Mr. Smith. I think, Mr. Bilbray, we also said we walk amongst 
you undetected. 

Mr. Bilbray. And we worry about that. Has Canada made such 
a huge shift from its history of being the environmental leader of 
the Western Hemisphere, leader in everything from, you know, re- 
newable resources to greenhouse gas control? How can I sit here 
and believe that Canada has totally abandoned its standard of en- 
vironmental protection that has historically been there and taking 
a walk on this issue? Has Canada been taken over by some evil for- 
eign force and forced you guys to have to trash the environment? 

Mr. Smith. Well, Honorable Member, Canada and resource-pro- 
ducing provinces of which there are now six have responsible per- 
mitting, they pay attention to changing environmental conditions, 
to they pay attention to that triple b^ottom line of environment, so- 
cial values, and corporate profit. We have been able to weather a 
serious, serious recession because we do produce a great abundance 
of natural resources and natural minerals and products. We con- 
tinue to clean up oceans and fisheries and ponds — the Sydney Tar 
Ponds, for example. We have environmental records of excellence. 



182 


I think that as we grow, we are going to continue to get better and 
better about defining surface reclamation. 

One of the issues is that we are transparent. We are not afraid 
to put our record out front, have the discussion, have the debate, 
and where we can find need for change, we implement change. And 
it not that anything has remained static, neither the development 
of the resource, nor the regulations that surround it. So it is an on- 
going process. There is dynamic tension. We still import in excess 
of 700,000 barrels a year on our east coast a day. And I believe 
that we can replace that with oil sands crude. Once we do that, 
that oil sands crude will then go into eastern markets in Canada 
and we will also find a gateway to foreign shipping. In fact — and 
I thank the U.S., for Congress to give that permission to build that 
pipeline from Cushing to the Texas Gulf Coast because that is 
going to increase the abilities for your refineries to use Canadian 
crude and not crude from hostile jurisdictions that really want to 
take the money they gain from selling oil to you and use it against 
your interests. 

Mr. Bilbray. Now, I remember we were negotiating with Mexico 
about an oil line back in the ’70s and the ’80s and there were those 
that stood in the way. That oil now, instead of being transported 
through a pipeline, is being transported through trucks and tank- 
ers. And actually, a lot of those tankers are going into Houston as 
we speak. My question though is you have pointed out — who is 
Canada’s number one trading partner in the world? 

Mr. Smith. You are. 

Mr. Bilbray. Who is America’s number one trading partner in 
the world? 

Mr. Smith. We are. 

Mr. Bilbray. So we are sort of tied together here from that as- 
pect of it. My question though is it appears to me when I look at 
the Keystone pipeline that the problem with the administration is 
not the EPA, is not the water quality control people. There is no 
controversy on that side. It comes down to a 5-foot artificial barrier 
called the international border between Canada and the United 
States and that the issue is not issuing the permit for you to bring 
a pipe up to your side of the border and for us to bring a pipe up 
to our side of the border. That is what is being held up here. So 
my question is, is it true to say that this issue really is not about 
the environmental impact in the United States, not the environ- 
mental impact on our water or resources in the United States, but 
more an issue about the United States trying to impose a regula- 
tion onto Canada and hold Canada to change its environmental 
policies and that the State Department — not the EPA — will not 
allow you to connect to a pipeline on our side unless you change 
something on your side of the border? 

Mr. Smith. We are continuing to provide a safe, secure, reliable, 
geopolitical, sensible stream of product to a nation that needs the 
product desperately. 

Mr. Bilbray. Thank you. 

Mr. Whitfield. The gentleman’s time is expired. 

At this time, I recognize the gentleman from Texas, Mr. Olson, 
for 5 minutes. 
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Mr. Olson. I thank the chair and welcome the witnesses. I am 
sorry you are here today because of election-year politics. It was 
clear that something changed this past fall with the President’s 
handling of the Keystone XL pipeline. The Department of State 
wanted the pipeline. The labor unions wanted the pipeline. The en- 
vironmental activists didn’t want the pipeline. The President ruled 
and deferred the decision because of the elections coming up this 
November. But one thing we have learned since that time is the 
Keystone XL pipeline is safe. Why else would the administration 
approve the first portion of it being built from my home State of 
Texas up to Cushing, Oklahoma, unless it was designed to be safe? 
Why would they do that? And the President still has an oppor- 
tunity to do what is right for the economy, approve the full Key- 
stone XL pipeline now. Unfortunately, he is still being misled by 
the environmental activists and the Hollywood elites. 

The Keystone pipeline, not the XL pipeline, but the Keystone 
pipeline already brings Canadian oil sands crude across the border, 
across that aquifer in Nebraska and to Wood River in Patoka, Illi- 
nois. The exact same oil is flowing through the pipeline right now 
across the border to the United States. The protesters that sur- 
rounded the White House are waging a new war against Canada’s 
oil sands. It has happened already. And as we have heard from the 
witnesses today, Canada’s oil sands present an incredible oppor- 
tunity for American energy security. Coupled with White House 
Press Secretary Carney’s admissions that we have “world-class, 
state-of-the-art refineries on the Gulf Coast,” we can ensure Ameri- 
cans have access to affordable energy for our children and our 
grandchildren. 

My first question is for you, Mr. Smith. Some claim that the Key- 
stone XL pipeline is designed to ship oil from Canada through the 
United States to our “world-class, state-of-the-art refineries on the 
Gulf Coast” and out to Asia. But if you simply look at a globe you 
would see that Canada’s west coast is much closer to Shanghai 
than it is to Houston. And on the same globe you might find a pipe- 
line connecting Alberta to the Gulf of Mexico is a lot longer than 
a pipeline connecting Alberta to the Pacific. Why is the Keystone 
XL pipeline being proposed? 

Mr. Smith. Well, Honorable Member, I was here when Keystone 
I was approved and had its presidential permit. Oil sands crude 
has been reaching markets in the United States since the 1980s. 
It continues to grow. Production continues to grow. It creates op- 
portunities, it creates jobs on both sides of that border, and I be- 
lieve that ultimately we can have a North American answer to en- 
ergy security and independence with reasonably priced energy 
prices that will stimulate economic recovery in both countries. 

Mr. Olson. How does building a pipeline through the U.S. an ef- 
ficient means of accessing Asian markets? 

Mr. Smith. Each time you touch a barrel of oil, it becomes worth 
more money and thereby more expensive. So if there is a market 
closer, that is where the shippers go. That is where the producers 
would like to provide that produce. So it is a reach to think that 
you would move into a big ship that has a proclivity for a spill and 
it is also very expensive. So I would be very surprised, particularly 
in light of refinery closures on the northeastern side of the United 
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States that oil reaching the Texas refinery complex would go any- 
where else but the United States of America. 

Mr. Olson. Yes, sir. Thanks for that. 

One more question for you, Mr. Dammer. We have heard from 
Mr. Smith on how Alberta achieved basically energy independence 
and the positive effects that oil sands have had on their economy. 
And I saw a very similar thing in my home State of Texas about 
3 weeks ago with the Eagle Ford Shale Play. A little different 
source of energy, it is true oil and true natural gas, but the exact 
same thing is happening in many cities across Southeast Texas. In 
very underprivileged cities, underprivileged counties, one example 
in Dimmit County the sales tax revenue has gone up 300 percent, 
the property tax revenue has gone up 400 percent making a real 
difference in the quality of lives of those people in my home State. 

And I mean if the United States had the same attitude toward 
oil shale, do we think we could have similar results across the 
country, not just what you experienced in Alberta and what we are 
experiencing in Texas? 

Mr. Dammer. Yes. Absolutely. As I said in my testimony, there 
are over 30 companies working on oil shale R&D here in the 
United States, and many of them have shown a lot of promise. 
Shell is working in situ; Chevron, Exxon, some of the larger compa- 
nies are spending billions of dollars in trying to release the huge 
reserves that are locked in the Permian Basin. I think the problem 
we have here in the United States is we have no national program 
similar to the one that they put together in Alberta that directs the 
types of research and development toward these resources. We 
throw programmatic EIS at it, we do oil shale regs and then we 
revoke the oil shale regs and then we do another programmatic 
EIS. And that is why I brought up the fact that we have on the 
books a law. Section 369(i), that calls for a national program to de- 
velop these resources. And I think if we followed the presets of that 
law, we would safely and comprehensively start to develop those 
resources. 

The reason why Shell is having so many problems in Colorado 
is they have no assurance that they will ever get out on the Fed- 
eral land. 

Mr. Olson. I am over my time, Mr. Chairman, but I want to 
thank our witnesses from Canada. As a former military veteran, 
thank you for standing beside us in the War Against Terror. I 
know over 200 of your brave men have given their lives beside us 
in Afghanistan. I really appreciate that. We will stand beside you. 
I yield back. 

Mr. Whitfield. At this time I recognize the gentleman from New 
York, Mr. Engel, for 5 minutes. 

Mr. Engel. Thank you very much, Mr. Chairman. 

I really have an open mind about this. I believe very strongly 
that the United States can never be totally free in our foreign pol- 
icy and such similar matters unless we wean ourselves off of oil 
that we get from unfriendly nations, and I think that Canada cer- 
tainly is the friendliest nation. So I think that there is potential 
there, but I am concerned about the environmental difficulties. So 
I have just a couple of questions. 
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Canadian tar sands obviously aren’t regular oil. They are highly 
corrosive and very carbon-intensive. And obviously as lawmakers 
we have to evaluate the immediate health and environmental con- 
sequences of tar sands production, weigh our obligations to leave 
full functioning ecosystems for future generations and consider our 
responsibility in terms of adding greenhouse gas emissions to our 
planet. I take those responsibilities very seriously, and obviously, 
everything is a balance. 

In January 2012, Canada became the first nation to withdraw 
from the Kyoto Protocol. Now, we have never joined it so in a way 
people that live in glass houses shouldn’t throw stones. But when 
Canada withdraws from it, I wonder why. It makes me suspicious. 
Every oil sands developer claims they can clean up the bitumen 
production with better technology, but from what I have seen — and 
please correct me if I am wrong — this technology doesn’t yet exist, 
and the hard truth is from what I can see, the energy industry 
hasn’t been really investing much in innovation. 

And I say this because according to Forbes, big energy companies 
devote barely 0.3 percent of their sales to research and develop- 
ment and many have ended their R&D programs. And if the tech- 
nology worked really well, it would use less energy and steam over 
time to produce more bitumen. But exactly the opposite has hap- 
pened. In the late 1980s, 2.38 barrels of steam was considered to 
produce a barrel of in situ bitumen and in 2010 the steam industry 
average increased to 3.3 barrels. So that is a 50 percent decline in 
efficiency over a 20-year period. So I don’t know. You look at the 
energy companies, they profit from commodity price increases, not 
ingenuity. So it is almost a disincentive for them to come up with 
these things. So I am concerned about development without proper 
fiscal, political, and environmental safeguards, and I would be 
happy if anyone would want to comment on what I have just said, 
either people from the industry or others as well. Mr. McCaffrey? 

Mr. McCaffrey. Sure, I would be happy to. 

Just speaking from our own company’s perspective, our numbers 
are we design our plant for steam-oil ration of 2.8, which are the 
numbers you are referring to. We are currently at a 2.4. We are 
targeting to get down to 2. We have got technology that we think 
can be implemented now and that we are working on getting imple- 
mented to drive us in that direction. And some of the other compa- 
nies in the area are also moving in that direction and they are 
being successful at it. So the technology that may have changed 
over time would have been cyclic steam technology is now steam- 
assisted gravity drainage, and that is a far more efficient process. 
And directionally, we are seeing good gains in that area. 

Mr. Engel. Mr. Dyer, didn’t you in your testimony say that the 
tar sands are not getting cleaner and that technology is expensive 
and therefore that is the reason? Would you disagree with 
what 

Mr. Dyer. Yes, that is correct. There have been improvements 
since 1990, as I mentioned, but in the past 6 years we are starting 
to see declining intensity. I think, you know, if the industry is con- 
fident that improvements will still happen and we have innovation 
there, I think you would see them embracing the ability to dem- 
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onstrate that through regulation and through low carhon fuel 
standards that would enable low carbon fuels to compete. 

Mr. Engel. Let me ask you this question. And anyone who wants 
to answer it may. What happens if these pipelines are not built? 
Will Canada continue to produce tar sands oil for the U.S. and 
Canada? Will it run out of customers before it runs out of product? 
What happens if this is not built? Mr. Smith? 

Mr. Smith. Thank you, Honorable Member. Yes, we will continue 
to increase production in this process. They will find alternate mar- 
kets. Oil is a fungible commodity, which means it can be exchanged 
around the world on a computer transaction or a moment’s notice, 
and I believe that more and more of that will happen. They will 
find outlets for direct shipment either to the east coast or 
through — there is a pipeline, the Kinder Morgan Trans Mountain 
pipeline that was built by Becton back in the ’50s. That line has 
a corridor and can be doubled in size without great difficulty. That 
takes care of 400,000 barrels. 500,000 barrels can go to eastern 
Canada to replace foreign import that we import. So we can find 
a market for a million plus barrels. 

It is also important to mention that we have received tens of bil- 
lions of dollars of investment from sovereign-owned companies from 
around the world, including China, Korea, and the Middle East. So 
in fact they are realizing that we have a fungible commodity. 

I just also want to talk to you briefly — and Dr. Isaacs may want 
to supplement. We have a fund in Alberta that has contributed 
over $230 million simply in the last 3 or 4 years to better improv- 
ing technologies for greenhouse gas reduction, energy efficiencies, 
and better practices in the oil sands. Our surface disturbance in 
the oil sands today is about the size of the city of Tampa. The size 
of the oil sands deposit is about the size of the State of Florida and 
we will be reclaiming that. And I am not sure that Tampa will ever 
get reclaimed. So we have a mine plan that goes forward every 
time and they have to provide reclamation programs to get things 
back equal to or better than — which is the watch word of the De- 
partment of Environment. 

Mr. Engel. Thank you. 

Mr. Whitfield. The gentleman’s time is expired. 

At this time, I recognize the gentleman from Virginia, Mr. Grif- 
fith, for 5 minutes. 

Mr. Griffith. Thank you, Mr. Chairman. 

I guess I am somewhat curious. If the oil sands are going to be 
used anyway even if we don’t build the pipeline, then I guess I am 
kind of curious as to why all the opposition to the pipeline, and I 
am wondering if any of you all can — start with Dr. Isaacs. Can you 
give me some explanation as to why, if the oil sands are still going 
to be used, why someone would oppose this pipeline coming into 
the United States? From a U.S. perspective — I know you all are 
mostly Canadians but can you all understand that? 

Mr. Isaacs. No, I can’t understand that. 

Mr. Griffith. Can you understand that, Mr. Dammer? 

Mr. Dammer. No, I don’t understand that at all. 

Mr. Griffith. Doctor? 
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Mr. Nenniger. I am sensitive to some of the issues but I am not 
sure that is the right way if, you know, you are concerned about 
carbon emissions that really is effective. 

Mr. Griffith. All right. Mr. McCaffrey? 

Mr. McCaffrey. No, I don’t understand it. 

Mr. Griffith. Mr. Smith? 

Mr. Smith. We are already shipping 1.7 million barrels south 
and also if I were receiving oil, I would want it in the safest way 
possible in the newest infrastructure possible. 

Mr. Griffith. Let me touch on that in a minute, Mr. Smith. I 
have heard previous testimony about shipping it the way that we 
are shipping it now in the United States, we actually have a bigger 
carbon footprint than if we build the pipeline. Is that accurate? 

Mr. Smith. Well, if you bring it in by tanker load, when you go 
quantity to quantity, the increased amount of emissions from tank- 
er traffic than by pipeline. 

Mr. Griffith. All right. And you talked about safety as well. Is 
there more likelihood of accidents if you are doing the tankers? 

Mr. Smith. Well, it is your safety program. Honorable Member, 
and it will be a pipeline built by Americans, supervised by Ameri- 
cans and made safe by Americans. That includes union and non- 
union labor. 

Mr. Griffith. All right. I appreciate that. 

Let me ask you as well, Mr. Smith. You know, we always hear 
that the U.S. possesses only 2 percent of the world’s proven oil re- 
serves. Now, we know that that is because proven reserve esti- 
mates only account for oil fields that are currently being produced. 
However, not long ago Canada had a similar proven reserve figure 
to ours. Did your government accept that Canada’s proven reserves 
in 1994 should mean that there should be no new oil exploration? 

Mr. Smith. No, it did not. What it meant was that we had to find 
a way to publicly quantify and qualify these reserves. The oil sands 
reserves are based on public record of 56,000 wells and 6,000 cores. 
Drilling records and core samples remain intact today and they can 
be viewed by anybody from this community. And I believe that 
much of the criticism that we get from the oil sands is our own 
fault because we are too transparent, we might be too apologetic, 
we might be too Canadian. 

Mr. Griffith. Well, I am not sure I would go there, especially 
as an American. I don’t want to accuse you of being too Canadian. 
But, you know, does this not say to us that the United States can 
learn that if we go out there and we look for new ways to discover 
new ways to use what we have in our country that we can in fact 
discover new ways to use what we have and come up with a great- 
er percent than the 2 percent that we always hear bandied about 
in the press when the President tries to give us math lessons? 

Mr. Smith. One of the great things that Canada and the U.S. 
share is technology development, innovation, and germination and 
pollination between companies. And whether it is horizontal drill- 
ing, measurement while drilling, hydraulic fracking, production of 
gas from shales, production of liquids from shales, production of oil 
from shales, these technologies are shared across the border. The 
49th Parallel doesn’t mean much when you are moving technology 
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throughout. And I think that the Bakken Field in North Dakota is 
a very good example of that. 

Mr. Griffith. So you would generally agree with me that we 
probably have greater than 2 percent if only we would use our re- 
sources, is that correct? 

Mr. Smith. Yes. 

Mr. Griffith. Yes. Dr. Isaacs, your testimony states that only 
the U.S. and Canada are the only developed countries that can dra- 
matically increase oil production. There are other parts of the 
world that are producing large amounts of oil and will experience 
some growth, but are any of the other countries in the world that 
are expanding their growth, are they committed to producing oil 
with comparable environmental sensitivities to that of the United 
States and Canada? 

Mr. Isaacs. I don’t believe they are. 

Mr. Griffith. And so would I be correct in believing that by not 
allowing the United States and Canada to expand our use of our 
natural resources, we may in fact be creating a greater problem 
worldwide with pollution than if we are allowed to use with our 
sensitivities to the environment are allowed to use our natural re- 
sources? Is that true? 

Mr. Isaacs. I think it is very possible, yes. 

Mr. Griffith. I appreciate it and I yield back my time, Mr. 
Chairman. 

Mr. Whitfield. At this time I recognize the gentleman from Lou- 
isiana, Mr. Scalise, for 5 minutes. 

Mr. Scalise. Thank you, Mr. Chairman, and thanks for having 
this hearing on the American Energy Initiative. I know this has 
been a series of hearings that we have had on this in addition to 
the legislation that you have brought forward through this com- 
mittee to help our country become more energy independent. And 
at the end of the day when we look at the skyrocketing price of gas- 
oline and projects are it is only going to go higher, I think most 
people recognize that supply does have a factor in price. You can’t 
ignore that basic fact of economics. And we have done a lot of 
things in this committee not only to increase the supply in Amer- 
ica, to open up more areas that are currently closed, but also to cre- 
ate what would be hundreds of thousands of new American jobs 
that would go along with it. And of course here with the Keystone 
XL pipeline proposal, I know we have seen projections that on the 
low end there would be 20,000 new jobs created, over $5 billion of 
private investment that would be brought in, not this Federal stim- 
ulus program of spending money we don’t have but actual private 
investment to build this pipeline. 

Mr. Smith, if you can address the jobs issue because there have 
been some that have criticized that not enough jobs have been cre- 
ated or that the 20,000 number is not accurate — I have heard it is 
even higher but there are some suggesting it is lower as if only a 
few thousands new jobs is a bad thing, they oppose that. If you can 
address the jobs issue on what the estimates are that Keystone 
would create in America, the United States. 

Mr. Smith. Well, what we do know is that economic recovery is 
always based on reasonable energy prices or energy prices that are 
more competitive than the balance of world markets. To construct 
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that pipeline, it is my understanding that it is a shovel-ready 
project, requires no taxpayers’ dollars, and the number of direct 
and indirect jobs have been wildly debated. And I believe that the 
number of 20,000 immediate jobs in a country with 8.3 percent un- 
employment would be significant. 

Mr. SCALISE. 20,000 immediate jobs. And in the long-term, what 
estimates do you have there? 

Mr. Smith. I think the long-term is probably more difficult to cal- 
culate because as you move into economic recovery with reasonable 
and secure energy prices, you do ramp up over all economic activ- 
ity. So I have heard in the range of 50,000 indirect. 

Mr. SCALISE. Great. And, you know, of course some, including the 
President are suggesting they need more time for environmental 
concerns and all of that. And of course one of the facts that they 
leave out is that even if the President were to approve Keystone, 
which, you know, has been on his desk for over 3 years and there 
have been environmental studies that have suggested it would be 
a positive thing to do, each State would have to permit it, even Ne- 
braska where, you know, there has been a lot of attention given to 
Nebraska’s route. The State of Nebraska would still have to issue 
a permit before the pipeline could be built even if the President 
said yes, which of course the President has not. Is that correct? 

Mr. Smith. That is my understanding. 

Mr. ScALiSE. Yes. And so, you know, as the President tries to say 
he is for an all-of-the-above energy strategy, you are not for all-of- 
the-above if you say no to Keystone and so many other things that 
we have seen him say no to. 

There is one final question as a follow-up to my colleague from 
Virginia asked on this 2 percent — because I know the President 
said this; others have suggested that in America there is this finite 
2 percent amount of all the world’s known reserves. And of course 
in Canada they were using similar numbers even going back to 
1994 numbers before of course some of the new technologies came 
out. And as many know, you know, that known number of reserves 
only counts where there is actual production. If you are shutting 
an area off to exploration, there could be a vast amount of reserves 
that are there; we just don’t know about them because the Federal 
Government won’t let them go there. How did you all address that 
in Canada when you had a similar kind of smaller number of 
known reserves before the new technologies were allowed to ad- 
vance? 

Mr. Smith. Well, Honorable Member, that is an important dis- 
tinction. The resources are managed by each individual province/ 
state if you will. They have an independent jurisdiction and the 
Federal Government is basically forbidden by the constitution to 
interfere in the orderly development of those resources or the trade 
and commerce of the provinces with those resources. So my direct 
experience was transparent records, environmental surveillance, a 
keen and strict regulatory process, and an ability to communicate 
that throughout the jurisdiction. Even with this great amount of 
debate, continually polls across Canada support the orderly devel- 
opment of the oil sands. 

Mr. SCALISE. Well, thanks. And then the final question, Mr. 
McCaffrey, if you look at Canada’s oil field discovery, it increased 
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their proven reserves by an order of magnitude of multiple times 
over. Can you kind of give your commentary on how this was ac- 
complished? 

Mr. McCaffrey. I think it is through the advancement of tech- 
nology. We continue to see incredible improvements in terms of the 
recovery factors and being able to demonstrate those recovery fac- 
tors. And I think it really echoes the point of the sheer size of that 
resource that is commercially recoverable. And we have a large 
number of customers from the U.S. right now on the Gulf Coast 
that are very interested in connecting with the supply. So as this 
supply has come on, as it continues to improve in efficiencies, there 
is a vast majority of the refineries on the Gulf Coast that have 
come up on a regular basis saying we need the crude; we have got 
to get the crude. And that is the only thing is the pipeline that is 
preventing the customer from getting the supply it needs. 

Mr. SCALISE. Well, thank you all for coming and thanks, Mr. 
Chairman. I yield back the balance of my time. 

Mr. Whitfield. Thank you, Mr. Scalise. And I want to thank 
those members of the panel for being here today. We appreciate 
your testimony very much. And I do think that this hearing 
brought to a clear focus the different policies in Canada and in the 
U.S., and because of Canada’s policies they have gone from a net 
importer to a net exporter. And we recognize that there are many 
groups that sincerely do want to stop the exploration, production, 
and use of fossil fuels, but the reality is for our transportation 
needs we don’t have any alternative right now. So this hearing has 
really been helpful and we appreciate your expert testimony. 

And with that I will adjourn this hearing and we will keep the 
record open for 10 days for any materials that need to be admitted. 
Thank you. 

[Whereupon, at 12:12 p.m., the subcommittee was adjourned.] 

[Material submitted for inclusion in the record follows:] 
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Opening Statement of the Honorable Fred Upton 
Subcommittee on Energy and Power 
Hearing on "The American Energy Initiative: A Focus on the Future 
of Energy Technology with an Emphasis on Canadian Oil Sands" 

March 20, 2012 

As we continue our American Energy Initiative hearing, today's focus is on one of the most 
significant energy success stories in recent decades - the emergence of Alberta's oil sands 
as a major source of North American supply. There are many lessons to be learned from the 
development of these oil sands that should be applied to American energy policy. 

The story of Canada's oil sands is a story of energy innovation. It's a story of scientists and 
engineers taking a form of unconventional oil once thought too impractical to develop and 
turning it into a source of 1.7 million barrels per day, with the potential for 3 million barrels 
per day by the end of the decade. 

President Obama talks quite a lot about energy innovation, and has spent billions of 
taxpayer dollars on ail sorts of energy projects that have yet to pan out. There is much to 
criticize about the President's approach, including his "government knows best" philosophy 
of Washington picking winners and losers. 

But the President's energy policy also suffers from having too narrow a view of energy 
innovation. He is only interested in developing completely new sources of energy, like 
advanced biofuels. But innovation is not just about new sources of energy. It is also about 
breakthroughs that allow us to get more out of existing sources of energy. That is what we 
have seen with unconventional oil In Alberta and what we could also see in America. 

It is worth noting that predictions of declining natural gas production have given way to 
technological advances unlocking vast domestic supplies. I believe we could accomplish the 
same thing with oil. But it will only happen if our government allows it to happen, just as 
Canada's government has. 

In other words, Canadian oil sands is not just a story of technological success, it is also a 
story of policy success. It's a story of a government working with the energy companies that 
made oil sands production a reality, In contrast, we routinely see our federal agencies 
treating energy producers as adversaries to be defeated. And the current administration has 
been especially hostile to conventional and unconventional oil projects here in America. 

The people of Canada and America both strongly support responsible development of 
domestic energy sources. They both understand the benefits of expanding North American 
supplies and the need to do so with reasonable environmental safeguards. Of course, I 
might add that both nations also have a vocal minority of anti-energy activists. But the 
Canadian government does a much better job responding to all voices. Development of 
Alberta's oil sands is an example of a balanced approach to energy production. That balance 
is missing in the U.S. 

Canada's oil sands success has two components - energy below the ground, and sensible 
policy above it. America has the first, and now we need to embrace the second. 


### 
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CANAOJAN ASSOCIATION 
Of PfTROmiAl PROmiCtRS 


Rc: Hearing on “The American Energy Initiative- A Focus on Future of Energy 
Teehnology with an Emphasis on Canadian Oil Sands” 

The Canadian Association of Petroleum Producers (CAPP) would like to take the 
opportunity to provide a statement to the House Subcommittee on Energy and Pow'cr. 
CAPP is the industry association representing the Canadian upstream oil and gas sector. 
Our member companies are responsible for over 90% of Canada’s crude oil and natural 
gas production. This statement provides further infonnation on Canadian oil sands for 
the Hearing on “The American Energy initiative- A Focus on Future of Energy 
Technology with an Emphasis on Canadian Oil Sands” held on March 20, 2012 by the 
House Subcommittee on Energy and Power. 

Greenhouse Gas Emissions 

According to IHS CERA report, '‘Oil Sands, Greenhouse Gases, and US Oil Supply: 
Getting the Numbers Right" (September 2010), oil sands crude has similar greenhouse 
gas (GHG) emissions to other heavy oils and is 6% more intensive than the U.S. crude 
supply average on a wclls-to-wheels basis. Also, on a wclls-to-wheels basis, in situ 
operations are on average 5 percent higher in GHG emissions than mining operations. 
The following chart shows the weighted average of oil sands GHG emissions compared 
to other crude sources around the world. 


Fig. 1. Full cycle GHG Emi.ssions 





Furthermore, industry continues to develop and incorporate energy reducing technologies 
and i.s committed to demonstrating the commercial and technical viability of Carbon 
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Capture and Storage (CCS) in Canada. It makes sense to partner with government and 
third parties as it involves capital-intensive research and its success can be applied to 
sectors outside oil and gas. 

CCS is well understood from a technical perspective, but widespread implementation is 
limited by challenging economics and a lack of infrastructure. There are currently several 
CCS projects operating in Western Canada, including Cenovus Energy’s Weybum 
Project and PennWest Energy’s Joffre Project. 

As the required infrastructure is developed, CCS has the potential to reduce GHG 
emissions from the oil sands, particularly at oil sands upgraders. Capture and storage of 
readily available concentrated C02 streams such as those associated with hydrogen 
production facilities at upgraders may be feasible in the near to mid-term with investment 
in pipeline and injection infrastructure. The Alberta Government has awarded funding 
from the $2 billion CCS investment fund to Shell’s Quest Project, which is planned to 
capture more than one million tonnes of C02 per year from Shell’s Scotford Upgrader, 
located near Fort Saskatchewan, Alberta. This is equivalent to taking 1 75,000 cars off the 
road. 

Water Quality and Monitoring 

In regards to oil sands production on water quality, the Royal Society of Canada (similar 
to the U.S. National Academy of Science) in 2010 established an Expert Panel of 
independent Canadian Scientists to review and assess evidence relating to several 
perceived environmental impacts of the oil sands on regional water supply. While also 
calling for enhancements to existing water monitoring, the results noted that “evidence on 
water quality impacts on the Athabasca River system suggest that oil sands development 
activities are not a current threat to aquatic ecosystem viability”. 

Reliable, long-term water monitoring based on sound science is supported by the 
industry. Valuable data has been gathered by existing monitoring systems and the 
recently announced joint federal/provincial government led enhanced oil sands 
monitoring program responds to this call by increasing the number of monitoring sites, 
the substances monitored, increasing the sensitivity of monitoring, providing standard 
methodology and will make this data publicly available. The details of this integrated 
program can be found on Environment Canada’s website at 
vvww.ee. gc.ca/pollution/EACB8951 -1 ED0-4CBB-A6C9- 
84EE3467B21 l/lnteurated%2()Oil%20Sands low e.pdf 


Canadian Oil Sands Companies Collaborate for Environmental Performance 

In 2012, oil sands producers announced the formation of a new alliance to accelerate the 
pace of environmental performance improvement in Canada’s oil sands. 
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The vision of Canada’s Oil Sands Innovation Alliance (COSIA) is to enable responsible 
and sustainable growth of Canada’s oil sands while delivering accelerated improvement 
in environmental performance through collaborative action and innovation. 

Through COSIA, and starting with 12 major oil sands producers, the industry will work 
together with leading thinkers from industry, government, academia and the public to 
address environmental performance in four priority areas- tailings, water, land and 
greenhouse gases. 

This is a milestone for our industry as companies who continue to compete with each 
other now bring together key parts of their intellectual property rights to work 
collaboratively on research and technology that will improve environmental performance 
and energy efficiencies. For more information on COSIA, please visit w'ww.cosia.ca . 

Canadian oil sands producers are advancing oil sands development in a manner that 
improves environmental performance, enhances energy security and contributes to 
economic growth for Canada and the United States. We strongly encourage an objective 
and balanced assessment of the oil sands’ environmental activities and performance. 

For additional resources, we have attached information on GMG mitigation strategies and 
environmental performance technology advances in Canada’s oil sands, as well as 
information on the economic and energy security benefits of Canada’s oil sands to the 
U.S. 
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CANADA’S OIL SANDS: 

PARTNERS IN AMERICA’S ENERGY FUTURE 
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CANADA’S OIL SANDS: 

TECHNOLOGY AND INNOVATION 



The following are a sample of the many innovations industry is currently testing and using to reduce 
the environmental impact of oil sands development For a more complete list of oil sands technologies 
and innovation, please visit otisandstoday.Ga. 
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CANADA’S OIL SANDS: 

PARTNERS IN AMERICAS ENERGY FUTURE 



Partner 

benefits 


Canada and the U.S, share the world's largest trading relationship. As a result, Americans benefit economically 
from increased economic activity in Canada. When investment and production ramps up in Canada’s oil sands, 
the pace of economic activity quickens and demand for U.S- goods and services increases. 



the U.S. i!5 muteatly beneficial economically. 



More than 2,400 American companies 
from 49 states are already involved in the 
development of Canada’s oil sands by either 
supplying equipment and services used in 
Canada, or related to refinery and pipeline 
modifications to process Canadian crude. 

Source. CAPP and API 


The monety our country spends on Canadiart 
oil IS regularly reinvested through the purchase 
of American goods and services for oil sandvS 
projects. American citizens also benefit through 
their pijnssion and retir^morit furid investments." 


2400 

companies 


Across 

the 

U.S. 


Every U.S. state will benefit economically* 
from oil sands development and 
production. Induced impacts to the 
economy provide significant ripple 
effects, creating employment in numerous 
U.S. industries no! directly related to the 
energy sector. Soufc«. CERI 20ii 


Incremental 
Employment 
by State 
2010- 2035 

(Thousand (Ohs) 


Source: CERI 20r 
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CANADA’S OIL SANDS: 

PARTNERS IN AMERICANS ENERGY FUTURE 


TrUSiGCl i Canada is the targes! supplier of crude 

tlGiQhtDOrS ' 


Canada s share of U.S. imports 


U.S. imports of crude oil and petroleum 
products by country of origin 201 0 

Source: U.S. £IA201i 




3pCUri ty I Canada has abundant resources, oroduclion is growing, 
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